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Abstract
A growing body of research has shown that interventions originally developed to help
monolingual students with early reading skills offer the type of instruction necessary and
effective for English language learners as well. While the research on effective early reading
interventions for English language learners is expanding, the majority of the research focuses on
students whose native language is Spanish. The purpose of the present study was to investigate
the effectiveness of a supplemental reading program that emphasizes phoneme awareness and
phonics with small groups of both native English-speakers and ELLs whose first language is not
Spanish. This study utilized a multiple-baseline-across-participants design to investigate the
effects of the intervention. Analyses included gain score analysis from pretest to posttest,
descriptive and visual analysis of nonsense word probe data, and four different non-overlap
indices. Findings indicate that small reading groups composed of ELLs from a variety of nonSpanish language backgrounds and native English-speakers benefitted from the code-oriented
intervention, reinforcing the use of evidence-based instruction and more inclusive grouping
practices for instruction. When disaggregated by language status, both ELLs and native Englishspeakers benefitted from the supplemental reading instruction. No consistent pattern was seen
for the ELLs between pretreatment receptive vocabulary and gain scores. Educational
implications and areas for future research are discussed.
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CHAPTER 1
Introduction
English language learners (ELLs) are the fastest growing population of students in U.S.
schools (United States Census Bureau, 2010) and are enrolled in public schools in every state
(Grantmakers for Education, 2010). It is estimated that by the year 2050, 40% of public school
students in the United States will have a native language other than English (Lindholm-Leary,
2000). Unfortunately, children in the United States who do not have English as their first
language often experience lower levels of reading achievement than native English-speaking
students (Black, 2005) and, consequently, are at-risk for falling behind their monolingual peers
academically (Snow, Burns, & Griffin, 1998). Early and effective reading interventions are
crucial for ELLs and additional research is not only necessary, it is critical to determine how to
ensure that ELLs are taught in the most effective manner.
Across the United States, growing numbers of students who are having difficulty with
reading are also tackling the challenge of learning a new language (McCardle et al., 2005).
Further complicating the matter of learning English while learning school subject matter, ELLs
often belong to one or more additional groups considered at-risk such as low-income, highly
mobile, or have parents with low levels of education (Capps, Murray, Ost, Passel, & Herwantoro,
2005). There is an extensive body of research documenting the academic difficulties faced by
students who are learning English (e.g., Haager, 2007; Kamps et al., 2007; Klinger, Artiles, &
Barletta, 2006; Leseaux, 2006). Analyses from the 2013 National Assessment of Educational
Progress (NAEP) show a reading achievement gap between ELLs and native English-speakers of
38 percentage points in 4th grade and 45 points in 8th grade; this gap has been essentially
unchanged from 1998 to 2013 (Kena et al., 2014). Highlighting the severity of this problem,
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research has shown that ELLs are nearly twice as likely as native English-speakers to drop out of
high school, especially in the last two years of high school (Rumberger, 2006). The rapidly
increasing population of ELLs makes this problem quite pressing for educators.
The achievement gap that exists for ELLs has been well documented and in order to help
ELLs close this gap, effective early reading interventions must be implemented (Herman, 2007).
Once students fall behind academically, it is very hard for them to catch up to their peers.
Alarmingly, findings from longitudinal studies have shown that if students are struggling readers
at the end of first grade, there is about a 90% chance that they will remain poor readers in fourth
grade (Juel, 1988) and a 75% chance they will continue to be poor readers in high school
(Francis, Shaywitz, Stuebing, Shaywitz, & Fletcher, 1996). More recently, research has found
that one in six children who are not reading at a proficient level in third grade will not graduate
high school on time (Hernandez, 2012). Knowing this, early interventions are needed to
accelerate the reading growth of ELLs and to combat the achievement gap.
It is important to point out that, based on studies comparing ELLs and native Englishspeakers (e.g., Chiappe, Siegel, & Gottardo, 2002; Chiappe, Siegel, & Wade-Wolley, 2002;
Limbos & Geva, 2001), the National Literacy Panel (August & Shanahan, 2006) reported
similarities between groups in the development of word reading skills, despite difficulties in
English oral language proficiency (e.g., Geva & Yaghoub-Zadeh, 2006; Geva, Yaghoub-Zadeh,
& Schuster, 2000). Although there is a smaller body of literature on literacy instruction and
interventions for English language learners than there is for monolingual English-speakers, the
research on this topic has been rather consistent in terms of what is known about best practices
for native English-speakers (August & Shanahan, 2006). For example, providing interventions
with explicit instruction has been shown to result in academic gains for all students and is
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especially crucial for those learning English (Farver, Nakamoto, & Lonigan, 2007). In addition,
research has shown that effective reading instruction for ELLs—just like effective reading
instruction for native English-speakers—includes instruction in phonemic awareness (awareness
of the individual sounds in spoken words), phonics, fluency, vocabulary, and comprehension
(August & Shanahan, 2006; Brady, 2011; National Reading Panel, 2000, Slavin & Cheung,
2005). Specifically, instruction in phonemic awareness and phonics is essential as they play a
pivotal role in the development of early reading in monolingual English speakers (Adams, 1990;
Ehri, 2004; National Reading Panel, 2000; Snow et al., 1998) and in English language learners
(Ehri & Roberts, 2006; Vadasy & Sanders, 2010). This is because when students are learning to
read, they must be able to detect individual sounds in speech as well as recognize the
connections between spoken sounds and printed symbols in order to effectively decode (sound
out) words. In a review of research on instruction and academic interventions for ELLs, Francis,
Rivera, Lesaux, Kieffer, and Rivera (2006) recommended that ELLs should receive early,
explicit, and intensive instruction in phonological awareness and phonics in order to develop the
effective decoding skills needed to be a successful reader. Francis and colleagues point out that
young ELLs can and often do develop word-reading skills comparable to native Englishspeaking peers with this type of instruction. Research has documented the connection between
word reading abilities and reading comprehension in monolingual English readers (e.g., Gough,
1996; Vellutino, Scanlon, & Tanzman, 1994) and in English language learners (Lesaux, Koda,
Siegel, & Shanahan, 2006; Vaughn et al., 2006), making interventions in word reading skills
crucial for struggling readers from all language backgrounds.
While there is growing evidence showing that early reading interventions that are
effective with monolingual English students are also effective with ELLs (Linan-Thompson,
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Cirino, & Vaughn, 2007), the literature base on ELLs is still relatively scarce (Moore & Klinger,
2014; Shanahan & Beck, 2006). In their review of 17 literacy intervention studies for English
language learners, Shanahan and Beck (2006) found that the findings were similar to those
reported with monolingual English speakers, although the effect sizes for ELLs were generally
smaller. However, Shanahan and Beck cautioned against drawing conclusions for policies as the
research base was quite small. Thus, there is a need to continue to identify effective instructional
practices for early reading interventions that can be used with both ELLs and native Englishspeakers.
Compounding the problem of a limited ELL early reading intervention data base is the
fact that the majority of the studies in the literature focus on Spanish-speaking ELLs. Although
the majority of English language learners are native Spanish-speakers, districts across the
country have an average of eight different native languages spoken by ELLs (Hopstock &
Stephenson, 2003). Because the current data base of early reading interventions with nonSpanish-speaking ELLs is so limited, it is difficult to generalize the results to populations of
ELLs who do not speak Spanish. Given this important gap in the literature, I conducted a small
pilot study (Dussling, 2014) with five non-Spanish-speaking ELL participants, each of whom
spoke a different language. The results from this small pilot study showed that small group
instruction targeting phoneme awareness and phonics can benefit ELLs, including ELLs with
native languages other than Spanish. However, although all students showed progress, the
results have to be interpreted cautiously. Without either a comparison groups or a baseline
period to measure the level of performance before the intervention, a cause and effect
relationship could not be established. It should also be noted that missing from the literature are
any studies which included non-Spanish-speaking ELLs and native English-speakers being
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taught together in small groups, a more inclusive teaching practice than teaching groups
composed of only ELLs. Therefore, the purpose of the current study was to expand upon the
pilot study and existing research on effective early reading interventions for ELLs who do not
speak Spanish. Specifically, this study addresses whether a supplemental reading program that
has been shown to be effective with monolingual English-speaking students (Blachman et al.,
2004) is effective in small reading groups composed of ELLs who do not speak Spanish and
native-English speakers and also addresses whether this program is effective for both language
groups (i.e., ELLs and native English-speakers) when the data are disaggregated by language
status. Additionally, as a secondary research question, this study explores possible relationships
between preintervention receptive vocabulary and gain scores in phoneme awareness, letter
sound knowledge, word reading skills, and spelling.
A literature review is presented in Chapter 2, focusing on literacy instruction and early
reading interventions for ELLs, including gaps in the literature regarding non-Spanish-speaking
ELLs that were the impetus for the current study. In Chapter 3, I provide a detailed description
of the methodology used in the study and in Chapter 4 present the results obtained through
pretest and posttest analysis as well as weekly progress monitoring probes (one-minute timed
assessments). Finally, a discussion of the findings is presented in Chapter 5, as well as an
overview of limitations along with implications for future research and practice.
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CHAPTER 2
Literature Review
The population of English language learners (ELLs) in U.S. schools is growing faster
than any other population of students, with more than 5 million ELLs in grades pre-k-12, making
up almost 11% of the country’s total public school enrollment (National Clearinghouse for
English Language Acquisition & Language Instruction Educational Programs, 2011). Yet there
is evidence that ELLs may not be getting the services they need, especially in terms of early
reading interventions (Lesaux, 2006; Vadasy & Sanders, 2010). Although there has been
considerable research on the importance of early intervention in reading for English language
learners (August & Shanahan, 2006; Gersten et al., 2007), more research is needed to establish
the most effective interventions, especially for ELLs who speak languages other than Spanish.
The literature review will begin with a description of the growing population of English
language learners in U.S. schools. Next I will discuss research on the relationship between
English language development and literacy instruction for ELLs, followed by a review of
research-based considerations for ELL literacy instruction. Then the review will focus on
specific early reading interventions for ELLs, moving from more comprehensive interventions to
interventions focusing on code-oriented instruction (also referred to as phonics or decoding
instruction) that provide support for the current study. The chapter concludes with a summary
and review of the gaps in the literature, especially the lack of research on ELLs who do not speak
Spanish, leading to the purpose of the current study and research questions.

7

English Language Learners
English language learner (ELL) is a term used for a person learning English in addition to
their native language. In New York State, ELLs are defined as “students who by reason of
foreign birth or ancestry, speak a language other than English, and either understand and speak
little or no English; or score below a state designated level of proficiency” (New York State
Education Department, 2015). It is important to keep in mind that these students are learning
English while learning in English. Throughout the paper I will use the term English language
learner as a way of emphasizing that the students are learning and progressing in a new language.
Many schools use the term English as a Second Language (ESL) to refer to the instruction the
students receive from a certified ESL teacher. However, that term may not be appropriate to use
for students who already have knowledge of more than one language. Limited English
Proficiency (LEP) is the term used in legislation and state or federal documents. However, it has
been suggested by teachers and researchers that this term has a negative connotation and views
the child as “limited,” when, in fact, the child is actually acquiring new language skills.
Children of immigrant families continue to be the fastest growing population in the
United States (United States Census Bureau, 2010). The majority of English language learners
are concentrated in California, Texas, Florida, New York, Illinois, and Arizona. However, there
has been extensive growth in the ELL population outside of these states as well, with nearly half
of the states (24) reporting ELL populations of 20,000 to 100,000 students (Boyle, Taylor,
Hurlburt, & Soga, 2010). Between 1999 and 2009, English language learner enrollment
increased at almost seven times the rate of total student enrollment in the United States, with the
number of ELL students increasing by 51% while the non-ELL population only grew by 7.2%
(National Clearinghouse for English Language Acquisition, 2011). It is important to note that
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the states experiencing the fastest ELL population growth are states that did not already have
large, established ELL populations (Grantmakers for Education, 2010).
Other than the label English language learner and the challenge of learning a new
language in school, ELLs in a given classroom may have little else in common. Students
learning English differ in their native languages as well as in their cultural backgrounds,
socioeconomic status, prior educational experiences, residency status, home language literacy,
and levels of English language proficiency. English language learners are an incredibly diverse
group with immigrants, refugees, sojourners, and those born in the United States all sharing the
same label. While the majority of ELLs are native Spanish-speakers, there are more than 400
other languages represented in schools across the country (Boyle et al., 2010). In upstate New
York for example, there are over 70 different languages represented in one large urban school
district. ELLs who attend schools where a large number of different languages are spoken do
face different challenges than those ELLs in school with other ELLs who primarily speak the
same language (Grantmakers for Education, 2010), making more research on these populations
critical.
English Language Development and Literacy Instruction for English Language Learners
There is agreement in the literature that English language development is related to the
development of literacy skills and that limited English language proficiency can hinder the
development of ELLs’ reading abilities (August & Hakuta, 1997; August & Shanahan, 2006;
Francis et al., 2006). Students who are entering school with limited English language skills may
not have the foundation in place to develop the needed reading and academic skills. That being
said, research indicates that reading instruction should not be delayed to wait for the attainment
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of language proficiency (Gunn, Biglan, Smolkowski, & Ary, 2000; Gunn, Smolkowski, Biglan,
& Black, 2002; Gunn, Smolkowski, Biglan, Black, & Blair, 2005; Vaughn, Mathes et al., 2006).
Rivera, Moughamian, Lesaux, and Francis (2008) argued for earlier assessments and
interventions for ELLs, stating that “intervention for ELLs experiencing reading difficulties in
the early grades increases the likelihood that they will perform better in school and dramatically
decreases the likelihood that they will need special education services later” (p. 17). Research
has shown that ELLs can benefit from explicit early reading interventions regardless of their oral
language levels (O’Connor, Bocian, Beebe-Frankenberger, & Linklater, 2010). Certainly,
attention should be paid to the oral language needs of English language learners; however,
English language learners’ ability to progress in early skills such as decoding (sounding out
words) does not appear to be limited by their oral language proficiency levels (August &
Shananhan, 2010; Gersten & Geva, 2003; Lesaux & Siegel, 2003). For example, Baker and
Baker (2008) point out that ELLs can identify letter sounds and read words which contain those
sounds without knowing the meaning of all the words they are decoding. Although meaning is
the ultimate goal for all readers, skill in mapping between written symbols and their sounds is
one of the foundational skills needed for understanding text (e.g., Adams, 1990; Ehri, 2004).
In an early study, Durgunoğlu, Nagy, and Hancin-Bhatt (1993) investigated whether oral
language abilities in a child’s second language affect learning to read in the second language.
From their population of 27 Spanish-speaking first grade students, Durgunoğlu et al. (1993)
found that English language oral proficiency did not predict learning to read words in English,
enabling the researchers to conclude that reading instruction should not wait until a prerequisite
level of language proficiency is achieved. Similarly, Lesaux and Siegel (2003) found that the
reading development of kindergarten ELLs was not predetermined by the lack of English
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language proficiency when the children entered school. However, Limbos and Geva (2001)
point out that some schools delay or overlook the possibility that ELLs may need additional
reading support, even when they exhibit difficulties with skills such as word decoding. Limbos
and Geva (2001) assert that some schools do this believing that the educational difficulties are
due to the acculturation process. Other schools opt to delay reading interventions for students
learning English until they have reached a certain level of oral English proficiency (Gunn et al.,
2005), believing that students must first acquire oral language skills in order to benefit from
reading instruction (Ehri & Roberts, 2006).
This delay in early reading intervention is an extremely harmful practice as previous
research has shown that students need three to five years to achieve advanced English
proficiency (Genesee, Lindholm-Leary, Saunders, & Christian, 2005) and that it takes five to
seven years for an English language learner to develop proficiency in formal academic language
(Cummins, 2000). In their study on acquisition of English, MacSwan and Pray (2005) found that
only 2.25% of children attained English language proficiency in one year. With a gap already
existing between English language learners and native English-speaking students when they
enter school (National Center for Education Statistics, 2011), delaying reading instruction will
only increase the gap and place ELLs at a greater risk for difficulties in school. Fortunately,
research indicates that postponing reading instruction is not necessary, as students learning
English have responded positively to early reading interventions (e.g., Ashdown & Simic, 2000;
Francis et al., 2006; Gunn et al., 2000; 2002; 2005; Leafstedt, Richards, & Gerber, 2004; Vaughn
et al., 2006). Francis et al. (2006) explain that recent research has shown that a “wait and see”
approach does not benefit ELLs and that ELLs who are experiencing reading difficulty, just like
native English-speakers with reading difficulty, benefit from explicit and intensive intervention
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in areas such as phonological awareness (the ability to detect and manipulate the spoken sounds
in words) and phonics instruction (practices that emphasize how spellings are systematically
related to the sounds in speech). Ortiz (2002) asserts that educators can help prevent school
failure among ELLs by creating classroom environments conducive to academic success and by
implementing strategies shown to be effective with students learning a new language. Thus,
although ELLs develop vocabulary and language over time, they often struggle in areas that
require skills such as phonemic awareness, fluency, phonics, vocabulary, and comprehension
(August & Shanahan, 2006), making explicit instruction in these areas imperative. It is
important to note that these are the same areas that have been determined to be crucial to the
development of reading ability in young native English-speaking students (NRP, 2000).
Effective instruction for ELLs does raise complex instructional issues. Not only are
ELLs expected to master academic content like their peers, they are also expected to learn a new
language at the same time. These double demands increase the importance and need for optimal
literacy instruction for ELLs (Gersten, 1996). The following section highlights research-based
recommendations and considerations for literacy instruction of English language learners.
Considerations for Literacy Instruction of English Language Learners
The knowledge base of research in the area of literacy instruction as it relates to English
language learners is expanding. Research findings suggest that the development of literacy
abilities in a second language is rather similar to literacy development in the first language (Brice
& Brice, 2009; Genesee et al., 2005) and that ELLs can learn important foundational literacy
skills, such as phonological awareness and the systematic relationship between letters and
phonemes, when provided with effective instruction (Baker, Gersten, Haager, Dingle, &
Goldenberg, 2006; Chiappe et al., 2002; Lesaux & Siegel, 2003). Moreover, it has also been

12

suggested that children learning a new language go through the same developmental milestones
as monolingual children (Genesee, Paradis, & Cargo, 2004). Additionally, while English
language learners benefit from literacy instruction similarly to native English-speakers, research
has also shown that ELLs who experience difficulty with reading acquisition share similar
profiles with native English-speakers who are having difficulty with reading (Lesaux & Siegel,
2003). Following is a brief review of important findings from research and syntheses pertaining
to literacy instruction and English language learners.
In 1995, Jill Fitzgerald published what is considered to be one of the first integrative
reviews of research on the reading process as it relates to English language learners. After
reviewing 67 studies, Fitzgerald concluded that the cognitive reading processes between English
language learners and native English-speakers were more alike than they were different.
However, one of the key findings from the early review was that results from the literature
seemed rather inconclusive in terms of the best instructional approaches to help English language
learners.
Six years after the publication of the National Reading Panel Report (2000), which
excluded studies with English language learners, two large research reviews on educating
English language learners were published. The National Literacy Panel (NLP) examined
research on literacy development of ELLs ages 3 to 18 and included studies from around the
world (August & Shanahan, 2006). The second review, published by the Center for Research on
Education, Diversity, and Excellence (CREDE), examined research on ELLs in preschool
through high school in the United States (Genesee, Lindholm-Leary, Saunders, & Christian,
2006). The NLP found that English language learners who are learning to read in English, just
like native English-speakers learning to read in English, benefit from early and explicit
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instruction in the crucial components of literacy identified by the National Reading Panel—
phonemic awareness, phonics, fluency, vocabulary, and comprehension (National Reading Panel
[NRP], 2000). Both the NLP and CREDE concluded that ELLs learn in much the same way as
native speakers of English, although they may require additional accommodations.
Modifications could include more opportunities to practice oral language proficiency and, when
possible, taking advantage of the child’s literacy skills in their native language as there is a great
deal of evidence showing that a child’s reading and oral language abilities in their native
language are good predictors for English reading abilities (August & Shanahan, 2006; Lindsey,
Manis, & Bailey, 2003; Miller, Heilmann, Nockerts, Iglesias, Fabiano, & Francis, 2006;
Nakamoto, Lindsey, & Manis, 2012; Proctor, August, Carlo, & Snow, 2006; Proctor, Carlo,
August, & Snow, 2005).
In 2007, the Institute of Education Sciences published a guide on effective literacy
practices for English language learners in elementary school (Gersten et al., 2007). The practice
guide provides five recommendations for improving the reading achievement of young English
language learners. The first recommendation was to screen ELLs for reading problems and to
regularly monitor progress. Based on 21 studies, the authors concluded that for students in
kindergarten and first grade, early screening measures fit into three categories: (a) measures of
phonological awareness; (b) measures of familiarity with the alphabet and the alphabetic
principle; and (c) measures of reading single words and basic phonics rules. Second, the practice
guide recommended the use of intensive, small group reading interventions based on the findings
from four studies that were considered high-quality randomized controlled trials (Cirino et al.,
2009; Denton et al., 2004; Gunn et al., 2002; Vaughn, Cirino, et al., 2006; Vaughn, Mathes, et
al., 2006). Although the recommendations were based on studies using Enhanced Proactive
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Reading (Mathes, Torgesen, Wahl, Menchetti, & Grek, 2004), Read Well (Sprick, Howard, &
Fiddanque, 1998), or SRA Reading Mastery (Engelmann & Brunner, 1988), the authors state that
other programs following the same principles of direct and explicit instruction are likely to be
effective with small groups of ELLs. Third, the authors suggest high quality vocabulary
instruction that is varied throughout the day. The fourth recommendation is to adopt a plan to
help students develop academic English. Although there is little empirical research on this topic,
the available evidence does suggest that instruction in academic English can lead to a better
understanding of the curricula. Snow et al. (1998) determined that students typically learn
academic language in two ways, either from teachers or from academic text. Knowing this, it is
important for teachers to support vocabulary learning by utilizing the best possible practices.
Introducing key terms before a lesson, utilizing pictures with new vocabulary words, and
assessing background knowledge are all ways teachers can help engage English language
learners in academic language. It is also essential for teachers to be cognizant of the types of
words they choose to emphasize in a lesson. It is important to note that ELLs do not need to
master conversational language before being taught features of the more formal, academic
language (Francis et al., 2006). Historically, literature has noted a divide between the
development of social language abilities in English language learners and the development of
academic language (Hawkins, 2004). Cummins (1979) coined the acronyms BICS (Basic
Interpersonal Communication Skills) and CALP (Cognitive Academic Language Proficiency) to
help explain students’ language abilities to teachers. This distinction points out that many
English language learners may quickly develop proficiency in casual spoken English, but may
continue to struggle with academic language and writing. Awareness of the differences between
social language and academic language can help teachers assist students in all domains of
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language—listening, speaking, reading, and writing. The final recommendation set forth by
Gersten and colleagues is to regularly devote time for peer-assisted learning opportunities.
Kindergarten Peer-Assisted Learning Strategies (K-PALS) and First Grade Peer-Assisted
Literacy Strategies (First Grade PALS), developed by D. Fuchs and L. Fuchs at Vanderbilt
University, are examples of programs designed to increase early literacy skills through the use of
peer-assisted learning (for more information on PALS and K-PALS see Fuchs, Fuchs, Mathes, &
Simmons, 1997; Fuchs et al., 2001).
McMaster et al. (2008) investigated whether implementing K-PALS, an instructional
approach that involves pairing a stronger reader with one who is struggling to practice crucial
early reading skills such as phonemic awareness, letter-sound recognition, and decoding, would
help English language learners acquire early reading skills. Results from the study showed that
ELLs who received K-PALS significantly outperformed control ELLs who did not participate in
K-PALS on measures of blending, segmenting, and letter-sound recognition and English
language learners and native English-speaking kindergarteners benefitted similarly from the
program. Peer-Assisted Learning Strategies (PALS) has also been found to be an effective
intervention with ELLs with and without learning disabilities in promoting reading
comprehension for students in third grade through sixth grade (Sáenz, Fuchs, & Fuchs, 2005).
Calhoon, Al Otaiba, Cihak, King, and Avalos (2007) also found support for peer-assisted
learning. Classrooms were randomly assigned to 30 hours of PALS instruction conducted three
times a week or to a control condition. When implementing PALS with first grade students in a
two-way bilingual immersion (TWBI) program which taught content in Spanish and English,
results indicated that PALS may be somewhat more effective for native English-speaking
students than for ELLs in the areas of phoneme segmentation and oral reading fluency.
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However, PALS appeared to be more effective for the ELLs in the study than the native Englishspeakers in areas of nonsense word fluency and letter name fluency, an impressive finding since
most of the ELLs began the study with little letter name knowledge. The authors do note that a
limitation to the study was that the study was limited to students in the TWBI program, a
program which was chosen by their parents, and that the ELLs were all Hispanic. Calhoon and
colleagues acknowledged that future research should include students who are more culturally
and linguistically diverse and should include students with native languages other than Spanish.
Teaching English language learners to read is an urgent challenge faced by educators
across the country. Research findings reviewed in this section suggest that key elements of
effective reading (phonemic awareness, phonics instruction, fluency, vocabulary, and
comprehension) are necessary for all students, including those learning English (August &
Shanahan, 2006; Slavin & Cheung, 2005). The next section investigates the effectiveness of
specific reading interventions with English language learners, beginning with a review of more
comprehensive interventions and followed by a review of interventions focusing primarily on
explicit code-oriented instruction as recommended by several influential research reviews (see,
for example August & Shanahan, 2006).
Early Reading Interventions for English Language Learners
Effective reading interventions must begin early and include explicit instruction in the
development of specific reading skills. Evidence from research confirms the efficacy of early
interventions for young students at-risk for reading difficulties, both for monolingual Englishspeaking students (e.g., Blachman et al., 2004; Denton et al., 2006; Mathes et al., 2005; Vellutino
et al., 1996) and for English language learners (e.g., Ehri, Dreyer, Flugman, & Gross, 2007;
Healy, Vanderwood, & Edelston, 2005; Gunn et al., 2000; Kamps et al., 2007; Linan-Thompson,
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Vaughn, Hickman-Davis, & Kouzekanani, 2003). Empirical evidence suggests that early
interventions, when students are in kindergarten, first, or second grade, can have a profound
impact on the long-term educational achievement for students (e.g., Blachman, Tangel, Ball,
Black, & McGraw, 1999; Fuchs, Compton, Fuchs, Bryant, & Davis, 2008; O’Connor, Harty, &
Fulmer, 2005; Ryder, Tunmer, & Greaney, 2008; Vadasy, Sanders, & Abbott, 2008; Simmons,
Coyne, Kwok, Harn, & Kame’enui, 2008; Vadasy, Sanders, & Peyton, 2006; Vellutino &
Fletcher, 2005). According to Linan-Thompson et al. (2007), there is growing evidence
suggesting that many early reading intervention strategies that have been shown to be effective
with native English-speaking students can also be effective with English language learners.
Intervention research on ELLs is expanding, but still lags behind research on
monolingual students. The National Early Literacy Panel (NELP, 2008) reported that limited
studies include subpopulations such as ELLs and recommended that practices such as codeoriented instruction, something that has been studied a great deal with native English-speakers,
be investigated in research with English language learners as well. Recently, Moore and Klinger
(2014) posed an important query, “Although many evidence-based reading interventions have
been deemed successful generally, a question remains: Do they work as well for subpopulations
of students, particularly for ELLs?” (p. 396). In an attempt to answer this, Moore and Klinger
examined reading intervention studies from 2001 to 2010. In order to be included in the review,
studies had to (1) specifically target the reading needs of struggling students, (2) be conducted in
the United States, (3) have elementary students (i.e., kindergarten through 5th grade), and (4)
have research designs that used treatment/comparison groups or single-case designs. Of the 67
studies meeting the requirements for their review, 42 did have participants who were English
language learners. However, 17 of those studies did not disaggregate their findings for ELLs,
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making it difficult to determine how well the intervention worked for the diverse learners.
Moore and Klinger (2014) explain that while the studies analyzed did provide some information
on what is effective, interventions cannot be assumed to work as well with ELLs without
information on how well the ELLs performed. Findings from Moore and Klinger’s review did
show that more research is being conducted with diverse learners and the authors encourage
future research not to just ask “What works?,” but “What works for whom?” (Moore & Klinger,
2014, p. 403). It is important to note that problems with disaggregating data for subgroups has
also been an issue with state-reported data. As of the 2009-2010 school year, only 27 states
could disaggregate achievement data by students’ English proficiency levels (Tanenbaum, Boyle,
Soga, Le Floch, & Golden, 2012).
A brief review of the literature on reading interventions for young English language
learners who are struggling to learn to read follows. In order to be included in this review the
studies had to meet the following criteria: (a) participants were considered English language
learners in kindergarten, first, or second grade (although several studies included second graders
and older students as well); (b) participants were considered to be at-risk for reading difficulty or
were described as struggling readers; (c) the study included a reading intervention that was in
addition to the core reading instruction in the classroom; and (d) the intervention focused on
phonological awareness (an awareness of the segments of spoken language represented by an
alphabetic orthography) and/or phonics (also referred to as code-oriented or decoding
instruction). It is important to point out that there is a solid and substantial literature base in
early reading intervention that has converged on a set of evidence-based principles (see for
example, August & Shanahan, 2006; NRP, 2000). Programs selected for intervention need to
embody these principles and have been empirically evaluated. The review begins with more
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comprehensive reading interventions that typically include instruction on phoneme awareness,
phonics, vocabulary, fluency, and comprehension. The review then focuses on interventions
with a more narrow emphasis, primarily providing explicit instruction on phonological
awareness and/or phonics.
Comprehensive reading programs.
Gunn and her colleagues conducted three studies to investigate the effectiveness of two
programs, Reading Mastery (Engelmann & Bruner, 1988) and Corrective Reading (Engelmann,
Carnine, & Johnson, 1988), with young ELLs (Gunn et al., 2000; 2002; 2005). Reading
Mastery, a commercially developed program, is designed for beginning readers and incorporates
techniques for teaching decoding along with comprehension instruction (Grossen, n.d). This
program starts off by teaching phonemic awareness and letter-sound correspondence and then
moves on to teaching students how to sound out and blend words as well as giving them practice
reading decodable texts. Corrective Reading is designed for primary or secondary students who
are struggling with basic decoding, fluency, and comprehension skills. The first study conducted
by Gunn and colleagues (2000) included 256 first grade through third grade students who were
rated as having aggressive behavior or performed below grade level on early literacy screening
measures. Of the 256 students, 158 were Hispanic (Spanish-speaking) and 98 were nonHispanic (native English-speaking). Students were matched and then randomly assigned to
either the intervention (Reading Mastery for students in grades 1 and 2, Corrective Reading for
students in grades 3 to 4) or to a comparison group which received no intervention. Students
placed in the intervention condition received small group instruction for 25-30 minutes a day for
two years. After one year of intervention, analysis of variance showed that the intervention
students significantly outperformed the comparison students on measures of word attack, but not
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on word identification or oral reading fluency. At the end of the second year, analysis showed
that the intervention students significantly outperformed the comparison students on all four
measures of the Woodcock-Johnson Tests of Achievement (Woodcock & Mather, 1990); LetterWord Identification, Word Attack, Reading Vocabulary, and Passage Comprehension. No
significant differences were found between the native Spanish-speaking students and the native
English-speaking students on letter-word identification, word attack, or passage comprehension.
However, native English-speaking children did have significantly greater gains on the
vocabulary subtest than the native Spanish-speaking children. The native Spanish-speaking
students who entered the study with either no English-speaking abilities or limited English
abilities (n = 19) benefitted as much as the rest of the native Spanish-speaking students.
Improvement in decoding from Time 1 (before the start of the study) to Time 3 (at the end of the
second year) was correlated with improvement in oral reading fluency and passage
comprehension. The authors concluded that both programs, Reading Mastery and Corrective
Reading, were effective in improving the reading abilities of both Hispanic and non-Hispanic
students who were struggling with reading, regardless of their English language proficiency.
When the effects of the intervention were examined again a year after the intervention had ended
(Gunn et al., 2002), analysis of variance once again showed that the students who received the
intervention outperformed the comparison students on measures of word attack and oral reading
fluency. Additionally, when analyzing the performance of the Hispanic students with different
levels of English language proficiency, the authors found there were no significant differences
between those who spoke English at the start of the study and those who did not. However, the
authors advise caution in the interpretation of these results as student data related to language
proficiency was available for only a small number of students (n= 16). While the results of the
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study were promising, Gunn et al. (2002) did point out that the students continued to perform
below grade level. Following the same design as the first study, but with a larger population of
students and an extended phase of analysis (two years of intervention and two years of followup), Gunn and colleagues once again compared the effectiveness of the two reading programs for
Hispanic and non-Hispanic students who were considered at-risk for reading problems (Gunn et
al., 2005). Two years after the intervention ended the authors found that the students receiving
the supplemental reading programs still significantly outperformed the comparison students in
letter-word identification, oral reading fluency, and reading comprehension. Once again,
Spanish-speaking students benefitted as much from the intervention as native English-speaking
students and levels of language proficiency did not impact response to intervention.
Proactive Reading (Mathes, Torgesen, Wahl, Menchetti, & Grek, 2004), now published
under the name SRA’s Early Interventions in Reading (Mathes & Torgesen, 2012), is a
comprehensive and integrated curriculum designed to help struggling readers in first and second
grade (Mathes et al., 2005). The program is designed to be used in small groups and contains
120 40-minute lessons addressing the following five components: (a) phonemic awareness
(phoneme discrimination, blending, and segmenting); (b) letter knowledge (introduction and
review of letter-sound or letter-combinations-sound correspondence); (c) word recognition (high
frequency/irregular words and sounding out phonetically regular words); (d) connected text
fluency (repeated reading of decodable texts); and (e) comprehension (making predictions,
retelling, sequencing, and summarizing). Initially Proactive Reading was studied with
monolingual English–speaking students who were struggling with reading, with results showing
significant improvement in areas of phonological awareness, word reading accuracy, word
reading fluency, word attack, word identification, spelling, and fluency (Mathes et al., 2005).
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Three studies have implemented a modified version of Proactive Reading with ELLs who are
struggling with reading (Linan-Thompson, Vaughn, Prater, & Cirino, 2006; Vaughn, Cirino, et
al., 2006; & Vaughn, Mathes, et al., 2006). For example, Vaughn, Mathes et al. (2006)
implemented Proactive Reading with first grade native Spanish-speaking students for seven
months and found that the treatment group (n = 22) significantly outperformed the comparison
group (n = 19) in rapid autotomized naming (effect size 0.88), a phonemic awareness composite
(effect size 1.24), letter-name identification (effect size 0.59), knowledge of letter sounds (effect
size 1.01), word attack (effect size 1.09), comprehension (effect size 1.08), and verbal analogies
(effect size 0.77), showing that explicit and direct instruction is effective for ELLs learning to
read. Supporting the conclusion made by Gunn et al. (2005) to not delay reading interventions
until children have developed oral language skills, the results from this study, as well as the other
studies reviewed, once again showed that students with low reading and language proficiency in
Spanish and English were responsive to the intervention.
Kamps et al. (2007) examined the effectiveness of utilizing a direct instruction approach
with three different curricula—Reading Mastery (SRA, 1995 edition), Early Interventions in
Reading (Mathes & Torgesen, 2005 edition), and Read Well (Sprick, Howard, & Fiddanque,
1998)—in comparison to a balanced literacy approach which included English as a Second
Language (ESL) pullout classes. Participants included 230 first and second grade students who
were considered at-risk for reading failure and qualified for secondary-level (more intensive than
the help they had been receiving) reading intervention. The experimental group was comprised
of 117 students, with 84 being ELLs and 33 native English-speakers. These students were
placed into one of the three direct instruction supplemental interventions. The comparison group
was made up of 113 students, with 60 being ELLs and 53 native English-speakers. The majority
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of the English language learners had Spanish as their native language, although native languages
for participants also included Somali, Sudanese, and Vietnamese. Each of the three direct
instruction programs was taught in small groups of three to six students and focused on
phonemic awareness tasks, letter sounds, alphabetic decoding, and reading words. Additionally,
all three programs stressed repeated practice in order to teach and reinforce new skills. The
comparison groups continued to receive ESL services with a balanced literacy approach focusing
on word study, reading stories as a group, and writing activities. These groups typically
contained five to 12 students. Although there is no specific mention of the duration of the
intervention or how many sessions the students received, the authors did report pretest data from
the fall semester and posttest data from the spring semester. Specifically, first grade students in
the experimental groups showed much larger gains on three subtests of the Woodcock Reading
Mastery Test (WRMT; Woodcock, 1991), with an effect size (ES) of 1.78 on Word Attack (a
subtest that requires students to pronounce printed nonwords that are spelled according to
conventional English spelling patterns), an ES of 1.54 on Word Identification (a subtest that
requires students to read real words on a graded word list), and an ES of 1.04 on Passage
Comprehension. Significant differences were also found in favor of the experimental group on
two subtests of the Dynamic Indicators of Basic Early Literacy Skills (DIBELS; Kaminski &
Good, 1996); DIBELS Oral Reading Fluency (ORF) and DIBELS Nonsense Word Fluency
(NWF). The DIBELS probes are standardized, individually administered one-minute tests.
DIBELS ORF assesses accuracy and fluency when reading a connected text and DIBELS NWF
assesses a student’s grasp on the alphabetic principle by having the student read nonsense words
in which the letters represent their most common sounds. When focusing specifically on ELLs,
the authors found that those who participated in the direct instruction interventions significantly
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outperformed the comparison ELL students on NWF in first grade and ORF in second grade.
Specifically, approximately 60% of ELLs in the direct instruction interventions were at or
approaching the grade level benchmark for DIBELS NWF in first grade, compared to 17% of
ELLs in the comparison group. Similarly, in second grade 53% of ELLs in the direct instruction
groups were at benchmark for DIBELS ORF, with 25% of the comparison ELLs at benchmark.
Kamps and her colleagues concluded that when provided with explicit, systematic, and intensive
reading interventions, at-risk English language learners can make substantial gains. An
important related finding was that ELLs were able to benefit from the same early interventions
that have been effective with monolingual English-speakers. Additionally, the authors
speculated that the students in the ESL/balanced literacy group did not make significant progress
because of the large group size and lack of systematic phonemic awareness and phonics
instruction.
In an often cited study, Denton et al. (2004) explored the effectiveness of two different
intervention programs for second through fifth grade students who had Spanish as their native
language. The two interventions were selected because the director of bilingual education at a
local school district requested information on programs that included instruction that could be
aligned to meet individual needs and that could be implemented by teachers or tutors with
minimal training. The aim of the study was not to compare the two programs because they were
geared at different populations; instead the researchers were interested in the effectiveness of the
programs when students were compared to nontutored students in the same classrooms. Students
in need of decoding support received Read Well (Sprick, Howard, & Fidanque, 1998), which
focused on decoding and presented opportunities for vocabulary and concept discussions. A
modified version of Read Naturally (Ihnot, 1992) was used for students who had already
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achieved first grade decoding abilities. The researchers selected this program because it used
repeated readings to develop fluency and presented opportunities for vocabulary and
comprehension instruction. The findings from Read Well were consistent with Gunn et al. (2000,
2002) showing that a systematic and explicit approach to phonics can improve decoding abilities
in English language learners, with effect sizes of .40 for WRMT Word Identification, and .35 for
WRMT Word Attack. The ELLs in the comparison group significantly outperformed nontutored
ELLs in word reading and gained an average of 4.06 standard score points on the word
identification task after 10 weeks of tutoring, whereas the standard score for the nonturotred
students remained unchanged for the most part with a .21 gain. The repeated reading condition,
Read Naturally, did not produce the desired improvements in reading comprehension. Denton et
al. (2004) speculated that the students in the Read Naturally condition did not make the
anticipated gains because focusing on speed might have thwarted comprehension for students
who were still mastering the language.
Quiroga, Lemos-Britton, Mostafapour, Abbott, and Berninger (2002) provided 30-minute
supplemental beginning reading lessons (twice a week for six weeks) to Spanish-speaking first
grade students who scored two standard deviations below the mean on the WRMT Word
Identification and Word Attack subtests. The lessons included phonological awareness training
(in Spanish and English), instruction in the alphabetic principle (in English), and repeated
reading, along with comprehension strategy instruction (in English). At the end of the
intervention individual scores showed that all students improved in real word reading. Although
student word reading performance at the end of the intervention was considered low average, this
was above the level expected based on their English verbal IQ, Spanish verbal IQ, English oral
proficiency, or Spanish oral proficiency, all of which fell in the below-average range. The
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growth made by the young ELLs in the study allowed Quiroga et al. (2002) to conclude that
struggling readers “can make substantial gains in a short period of time if given empirically
supported reading intervention, indicating that the reading delays of ESL students may be due, to
some degree, to missing literacy experiences rather than to language differences” (p. 103). It is
worth noting that this study was able to include instruction in English and the children’s native
language, Spanish, something that is not an option for children with many other less common
native languages.
In a study with both native English-speakers and English language learners whose native
language was Spanish, Linan-Thompson and Hickman-Davis (2002) provided 84 low SES
second grade students (of whom 70 completed all assessment periods) with 58, 30-minute
supplemental reading lessons. The daily lessons consisted of instruction in fluent reading,
phonological awareness, instructional-level reading, and word study. Students were placed in
groups based on their DIBELS Phoneme Segmentation Fluency (PSF) scores. THE DIBELS
PSF measure is a standardized, individually administered one-minute probe assessing a student’s
ability to segment three- or four-phoneme words into their individual phonemes (e.g., segment
cat into /c/ /a/ /t/). While an effort was made to distribute students with high, medium, and low
PSF scores among the groups, instruction was always provided separately for the native Englishspeakers and the English language learners. The authors concluded that the intervention was
effective for both English-speaking students and ELLs, with gains maintained four months after
the intervention ended. Additionally, the majority of ELLs made gains regardless of individual
levels of English oral language proficiency at the start of the intervention.
The supplemental comprehensive reading interventions reviewed in this section were
delivered to English language learners or a combination of English language learners and native
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English-speakers and focused on multiple components of reading such as phoneme awareness,
phonics, vocabulary, fluency, and comprehension. Of the eight studies reviewed, five included
both ELLs and native English-speaking students, while three included only ELLs. It is worth
noting that Spanish was the native language for all of the ELLs in seven of the studies and for the
majority of the ELLs in the eighth study (Kamps et al., 2007). All of the studies that included
both ELLs and native English-speakers found that ELLs benefitted from the same interventions
as the monolingual students and made similar gains. Another important finding was that ELLs
with varying levels of English language proficiency benefitted from the interventions and that
low proficiency levels did not hinder responsiveness to the interventions (Gunn et al., 2000;
2002; 2005; Vaughn, Mathes, et al., 2006). This is a noteworthy finding because it reinforces the
recommendations from major reviews (see, for example, August & Shanahan, 2006) that
instruction should not be delayed until children have reached a certain level of English language
proficiency, as has been the model in some schools across the country (Ehri & Roberts, 2006).
Reading programs focused primarily on phonological awareness and/or phonics.
The remainder of this review of reading interventions for ELLs concentrates on programs
with a more narrow emphasis. That is, while the interventions described may include additional
literacy components such as oral reading practice, the instructional focus is primarily on explicit
phonological awareness and/or phonics instruction. Interventions focusing on these areas are
critical as students with severe reading difficulties often struggle with decoding and word
reading, greatly impairing their ability to understand what is being read (Chard & Kameenui,
2000; Chard, Vaughn, & Tyler, 2002; Shankweiler et al., 1999).
Lovett et al. (2008) implemented a phonologically based intervention to explore reading
and reading-related outcomes for 76 English language learners and 90 native English-speakers,
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all of whom were classified as having a reading disability, in grades 2 through 8 at an urban
school district in Canada. While nine different languages were spoken by the ELLs, Portuguese
and Spanish were the most prevalent. Students were randomly assigned to one of three reading
interventions teaching basic word identification and decoding skills or to a special education
reading control program. The intervention students received 105 hours of supplemental
instruction addressing phonological processing and letter-sound knowledge. Children who
received the intervention outperformed their peers in the control condition on measures of
blending, real word reading, and nonsense word reading. No overall differences were revealed
when comparing the response to the intervention between the ELLs and native English-speakers,
suggesting that explicit phonologically based interventions are effective for struggling students
regardless of native language status.
In a study conducted in England, Stuart (1999) investigated whether providing whole
class training in phoneme awareness and phonics to classes of 5-year-olds with English language
learners and native English-speakers could be more beneficial in comparison to a more holistic
instructional approach following Holdaway’s (1979) use of Big Books during shared reading. Of
the 96 ELL participants in the study (16 students were native English-speakers), the majority
spoke Sylheti, three spoke Cantonese, and four were speakers of other languages. The
experimental students were exposed to Jolly Phonics (Lloyd, 1992), a synthetic phonics program
focusing on letter sounds, for an hour a day over a 12-week period. Stuart concluded that the
children who received the phonics-based intervention significantly outperformed the other
students in areas of phoneme awareness and phonics knowledge and were able to transfer their
knowledge to reading and writing tasks. At the follow-up one year later, the experimental group
still significantly outperformed the control group in areas of reading and spelling.
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A study conducted by Vadasy and Sanders (2010) examined the efficacy of a
supplemental phonics program for kindergarten students performing in the bottom half of their
classroom (84 primarily Spanish-speaking ELLs and 64 English-speaking students). The
students received supplemental instruction from paradeducators which focused on letter-sound
correspondence, segmenting, word reading and spelling, irregular word reading, phoneme
blending, alphabet naming practice, and assisted oral reading practice. When holding language
minority status constant, significant positive treatment effects were found. Two years after the
kindergarten posttest, Vadasy and Sanders (2012) were able to follow-up with 93% of the
original sample (78 ELLs and 59 English-speaking students) to test for longer term treatment
effects from the kindergarten phonics intervention. After controlling for covariates, advantages
were seen for ELLs in word reading and spelling, whereas advantages were seen for native
English-speaking students in word reading, spelling, fluency, and comprehension. These
findings were consistent with the few follow-up studies of early reading interventions for ELLs
(Cirino et al., 2009; Gunn et al., 2000, 2002, 2005). Vadasy and Sanders (2012) concluded that a
supplemental and explicit phonics intervention was beneficial for both ELLs and native Englishspeakers two years after the intervention. However, in terms of comprehension, ELLs continued
to lag behind native English-speakers. The ELLs were approximately 3 standard score points
behind at the end of kindergarten and the gap grew to about 10 standard score points two years
later. Vadasy and Sanders suggest that English language proficiency may then be necessary for
foundational instruction to transfer to outcomes beyond what was targeted in the intervention.
The Scott Foresman Early Reading Intervention (ERI; Simmons & Kame’enui, 2003), a
program designed to teach early literacy skills with special attention to letter names and sounds;
segmenting, blending, and integrating skills; word reading; and sentence reading, has been
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shown to be effective in increasing levels of several early literacy skills for young students
considered at-risk (Lo, Wang, & Haskell, 2009; Musti-Rao & Cartledge, 2007) as well as with
ELLs (Gyovai, Cartledge, Kourea, Yurick, & Gibson, 2009). The effectiveness of ERI with atrisk ELLs was examined using a multiple-baseline-across-participants design (Gyovai et al.,
2009)—a type of single-case research—with 11 kindergarten ELLs and one first grade ELL atrisk for reading failure. The majority of the ELLs spoke Somali, although one ELL spoke
Spanish and one ELL spoke Vietnamese. Students were placed in one of three groups depending
on ERI placement scores, with the lowest performing students starting the intervention first. The
groups received varying amounts of the intervention (15, 11, and 7 weeks). All of the students
made progress in phoneme segmentation fluency and nonsense word fluency. Gyovai and her
colleagues found parallels in the results obtained from standardized measures and the
curriculum-based assessments; lower performing students made more gains than higher
performing students. However, it should be noted that the lower performing students entered the
intervention first and received more weeks of instruction than the higher performing students.
The authors did express concern about assessing children in a language in which they were not
fluent and they were not able to assess language proficiency abilities in English or in the
children’s native languages. This limitation is common in studies with English language
learners. While it may be possible to assess a Spanish-speaking child in their native language, it
is unlikely that assessments can be given to children with less common native languages.
However, it should be noted that the while the authors did not assess English language
proficiency, they were able to obtain informal assessments in English language proficiency from
the school district.
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In another single-case research design study, the effectiveness of Sounds and Letters for
Readers and Spellers (Greene, 1997) was examined with 15 low performing English language
learners in first grade (Healy et al., 2005). The 15 students, of whom 14 were native Spanishspeakers and one student was a native Vietnamese-speaker, were placed in small groups of no
more than five students for the supplemental phonological awareness training. In addition to the
30-minute lessons which were administered twice a week, students were assessed once a week
using DIBELS Phoneme Segmentation Fluency (PSF) and DIBELS Nonsense Word Fluency
(NWF) probes, one-minute timed tests to monitor progress. NWF probes were scored according
to how many correct letter sounds in nonsense words were said correctly in one minute.
Depending on their progress, students received between 12 and 25 sessions. According to
DIBELS 2004 grade level benchmark goals, the mean PSF and NWF scores of the entire group
went from the at-risk range to the mastery level range. All 15 students improved from the
baseline PSF probe to the final PSF probe and 14 out of 15 improved from the baseline NWF
probe to the final NWF probe. With 12 of the 15 ELLs meeting PSF and NWF goals, the authors
concluded that the data from the study provided initial support for implementing a structured and
intensive phonological awareness intervention with English language learners who are struggling
with literacy and noted that the structure of the intervention helped identify ELLs who may need
even more intensive interventions.
In a recent single-case design study, a multiple-baseline was used to evaluate the
effectiveness of letter-sound instruction for three kindergarten ELLs who were native speakers of
Hmong, Spanish, and Polish (Peterson et al., 2014). The students met one-on-one with the
researcher for 10-15 minute letter-sound practice sets approximately three times a week for nine
weeks. All three students showed growth in letter sound knowledge, moving from scores below
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the district winter grade level benchmark to scores above the district spring benchmark in nine
weeks. The authors concluded that the explicit and repetitive nature of the lessons was helpful
for ELLs, especially for sounds that may be quite different from sounds heard in their native
language.
Recently, I conducted a small pilot study (Dussling, 2014) to investigate the efficacy of a
supplemental code-oriented intervention with first grade English language learners whose native
language was not Spanish. This single-case design study included five ELL participants, each of
whom spoke a different native language. The native languages included Chinese (a logographic
language), Arabic (a language written from right to left), Burmese (an alphasyllabary in which
consonant-vowel sequences are written as a unit), Somali (a language in which all long vowels
are written with a double vowel and contains only three digraphs), and French. Participants were
selected from a first grade English as a Second Language (ESL) classroom within one school in a
large urban district in upstate New York. The ESL classroom was comprised of first grade
students who were considered to be at the beginning or intermediate levels in terms of English
language proficiency based on their New York State English as a Second Language
Achievement Test (NYSESLAT) scores. The ESL teacher recommended students for inclusion
in the study who were not yet reading and could potentially benefit from additional classroom
instruction in early literacy skills. The students received 32 small (n = 5) group lessons over the
course of eight weeks. The lessons took place in the ESL classroom, 15 to 20 minutes a day,
four to five days a week. All five students made gains from pretest to posttest on the primary
outcome measures, phoneme awareness and the WRMT Word Identification subtest, with the
largest gains seen by students who started with the lowest pretest scores. In addition, on the
three progress monitoring probes (phoneme segmentation, phonetically regular word reading,
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and nonsense word reading), administered once each week during the intervention period, all
five students made gains on two of the three probes (phoneme segmentation and nonsense word
reading). Four of the five ELLs made gains on the third probe, phonetically regular word
reading, as well. In this small study, I used visual analysis to explore whether there was a
relationship between receptive vocabulary and the pre- and posttest measures of phoneme
awareness and early word reading. The five students entered the study with varying degrees of
receptive vocabulary and early reading skill; however, visual analysis did not reveal a consistent
pattern between receptive vocabulary and scores on either the pre- or posttest measures. While
the students all showed progress, results from the pilot study have to be interpreted cautiously.
There was no comparison group and no baseline phase to establish the level of performance over
time before the intervention was introduced, making it impossible to consider cause and effect
relationships. However, the results of the pilot are consistent with results of other studies
reviewed in this section. That is, small group instruction that targets phoneme awareness and
decoding benefits ELLS, including those speaking languages other than Spanish.
The supplemental reading programs reviewed in this section focused on phonological
awareness and/or phonics. Similar to the section on comprehensive reading programs, the
children in the studies were either all ELL students or a mixture of ELLs and native Englishspeaking students. The majority of the ELLs spoke Spanish in two of the seven studies
reviewed, and in another study conducted in Canada, the majority of the ELLs spoke Portuguese
or Spanish (Lovett et al., 2008). The first three studies reviewed in this section investigated the
effectiveness of explicit instruction in phonological awareness and phonics using experimental
and control groups comprised of both ELLs and native English-speakers. The intervention
groups in all three studies outperformed their peers on measures such as real and pseudoword
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reading, allowing the researchers to conclude that phonologically-based and code-oriented
instruction is beneficial for both ELLs and native English speakers. In addition, Lovett et al.
(2008) found no differences between ELLs and native English-speakers in the experimental
groups and proposed that all students can benefit from explicit phonological awareness and
decoding instruction, regardless of English language proficiency levels. Stuart (1999) and
Vadasy and Sanders (2012) found advantages in reading and spelling for the experimental
groups one and two years after the supplemental code-oriented programs, respectively. The
latter part of the review investigated the effectiveness of phonological awareness and phonicsbased interventions in four studies using single-case research designs. All four single-case
studies consisted of solely English language learner participants. Three of the four single-case
studies reviewed included measures of phoneme segmentation and nonsense word reading, with
students in all three of the studies showing gains in phoneme segmentation and all students but
one improving in nonsense word reading abilities (Dussling, 2014; Gyovai et al., 2009; Healy et
al., 2005). The other single-case study investigated letter-sound instruction, with all three
participants showing growth (Peterson et al., 2014). Overall, the seven studies reviewed in this
section showed that young ELLs can benefit from English reading interventions that specifically
address phonological awareness and word reading skills.
Summary and Gaps in the Literature
Research has shown that interventions originally developed to help monolingual students
who are struggling to read offer the type of instruction necessary to help English language
learners with varying English proficiency abilities. Specifically, the effectiveness of explicit and
intensive code-oriented instruction for children who are at-risk for reading difficulties has been
well established (National Reading Panel [NRP], 2000) with research consistently showing the
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benefits of instruction focusing on the phonologic and orthographic associations in words
(Blachman et al., 2004; Ehri, Nunes, Stahl, & Willows, 2001; Foorman, Francis, Fletcher,
Schatschneider, & Mehta, 1998; McCardle, Scarborough, & Catts, 2001; Torgesen, 2004;
Vadasy et al., 2006; Vadasy & Sanders, 2008). In their meta-analysis of 38 studies utilizing 66
treatment-control groups, the National Reading Panel (2000) found that systematic phonics was
significantly more effective than unsystematic or no phonics instruction (see also Brady, 2011).
Additionally, evidence from the Panel showed that phonics appeared to help students from
various SES backgrounds and benefitted younger and older students at-risk for reading
difficulties in areas of decoding, word reading comprehension and spelling (Ehri et al., 2001).
Unfortunately, English language learners were excluded from all of the studies included in the
meta-analysis conducted by the National Reading Panel (2000).
More recently, studies have demonstrated that young English language learners who are
struggling to learn to read can also benefit from interventions that focus on word reading skills
(August & Shanahan, 2006), although Shanahan and Beck (2006) caution against drawing
conclusions for policy because the research on effective interventions for ELLs is still scarce.
Studies conducted by Denton et al. (2004), Gunn et al., (2000, 2002, 2005), Stuart (1999) and
Vadasy and Sanders (2010) have paved the way, showing that phonics-based interventions can
help improve the word reading skills of English language learners. However, the majority of the
research focuses on native Spanish-speaking students. Although the majority of English
language learners in the United States speak Spanish, there are still many other primary
languages represented in classrooms. Research must also address the needs of these students. In
their review of reading instruction studies for ELLs in kindergarten through sixth grade,
Amendum and Fitzgerald (2011) noted that 23 of the 26 studies included Spanish-speaking ELLs
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and acknowledged the extent to which results would be comparable for children speaking other
native languages is not readily discernable. With the exception of a study by Stuart (1999),
conducted in England over 15 year ago, and three small studies conducted in the U.S. by Gyovai
et al. (2009), Peterson et al. (2014), and Dussling (2014), a pilot study with five participants, all
studies discussed in this review consisted either solely of ELLs whose native language was
Spanish or the majority of the participants had Spanish as their native language. Although the
findings indicate that Spanish-speaking students have benefited from these early interventions, in
order to generalize the findings to a broader population of ELLs, non-Spanish-speaking ELLs
must be included in the research.
In addition, of the studies reviewed, only four included measures of receptive vocabulary
in English prior to the intervention (Dussling, 2014; O’Connor et al., 2010; Quiroga et al., 2002;
Vadasy & Sanders, 2010). Although these studies indicated that preintervention vocabulary did
not generally hinder response to intervention (O’Connor et al., 2010; Vadasy & Sanders, 2010),
only Dussling (2014) addressed this question with non-Spanish-speaking ELLs. Dussling (2014)
reported that while the five students entered the study with varying degrees of receptive
vocabulary and early reading skills, no consistent pattern was observed between receptive
vocabulary and posttest measures. Additional research is needed to determine if these
preliminary findings can be replicated in additional studies with ELLs whose native language is
not Spanish.
Purpose of current study
The purpose of the present study was to expand upon existing research on early literacy
interventions for young English language learners, specifically focusing on those whose native
language is not Spanish. While the research on English language learners is expanding, as noted
earlier, the majority of the research focuses on native Spanish-speaking students. Although the
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majority of English language learners in the United States speak Spanish, there are still many
other primary languages represented in classrooms, especially in upstate New York where this
study was conducted. Research must also address the needs of these students. Building on the
pilot study (Dussling, 2014) described earlier, the intent of the current study was to investigate
whether strategies that have been shown to be effective with native English-speaking students
can also be effective with this population of non-Spanish-speaking ELLs. Specifically, this
study investigated the effects of a supplemental reading program that builds on phoneme
awareness skills and emphasizes explicit instruction in the alphabetic code for first grade English
language learners who do not speak Spanish taught in small reading groups with native Englishspeaking students who have also been recommended for early reading intervention. This is a
more inclusive grouping arrangement than was used in Dussling (2014) where the group
included only ELLs. In the present study a multiple-baseline-across-participants design, a type
of single-case research, was used. Three groups of either 4 or 5 students were introduced to the
intervention at different points in time, allowing for three different baseline lengths (time period
before the intervention). This type of design allows progress to be repeatedly assessed over time
(Gast & Ledford, 2010) and enables researchers to examine whether a functional relationship
exists between the independent variables (e.g., reading intervention) and the dependent variable
(e.g., measures of early reading skills).
Specifically, the following research questions were addressed in this study:
Primary
1. Is a supplemental reading program that emphasizes phoneme awareness and phonics and
that has been shown to be effective with native English-speaking students also effective
in terms of gains on phoneme awareness, letter sound knowledge, reading, and spelling
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when used with small groups that include both native English-speakers and ELLs whose
first language is not Spanish?
2. Is a supplemental reading program that emphasizes phoneme awareness and phonics
shown to be effective with native English-speakers and ELLs whose first language is not
Spanish when the data are disaggregated by language status?
Secondary
3. Is preintervention receptive vocabulary related to gains in phoneme awareness, letter
sound knowledge, word reading skills, and spelling for English language learners?
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CHAPTER 3
Method
Participants
The study was conducted in an upstate New York school district serving kindergarten
through fifth grade children in two elementary schools. According to data collected as part of
the New York State Education Department’s Student Information Repository System for the
2013-2014 academic year, the two elementary schools are home to 727 students, of whom 67%
are identified as economically disadvantaged students. Demographic factors report that 6% of
the students at the two elementary schools are classified as Limited English Proficient. At the
time of participant selection, there were no native Spanish-speaking elementary students in either
elementary school, allowing the study to add to the literature on English language learners whose
native language is not Spanish. It is important to note that while the schools did not have an
extremely large population of English language learners, the schools have seen a rise in the
number of students who are classified as Limited English Proficient from year to year. For
example, five years ago only 3% percent of the students enrolled at these two schools were
English language learners.
After obtaining permission from Syracuse University’s Institutional Review Board (IRB)
and the school district (see Appendix A for copies of IRB approval forms, consent letters, and
the assent form), the selection process began. Kindergarten students who were learning English
(as indicated by receiving English language support services or whose parents had indicated a
language other than English is spoken at home on school registration forms), as well as native
English-speaking students, were eligible for inclusion in this supplemental reading intervention
study, which took place during the 2014-2015 school year when the students began first grade.
At the end of the 2014 school year, kindergarten teachers were asked to recommend students for
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the study who could benefit from additional small group instruction in early literacy skills during
the following fall semester. Having kindergarten teachers recommend students at the end of the
2013-2014 school year facilitated starting the intervention phase of the study much earlier the
following year in first grade (during the 2014-2015 school year) than would have been possible
otherwise. Starting the intervention earlier also meant that more intervention sessions were
possible.
The children were selected during a two-step process which involved sending two
separate letters home to the parents or guardians of the teacher recommended children. The
purpose of the first letter was to receive consent to screen children to determine eligibility for
inclusion in the study and the purpose of the second letter was to receive consent for eligible
children to participate in the reading intervention study. Thus, after the kindergarten teachers
recommended students for the reading intervention study, parent consent letters were sent home
to request permission to administer a short assessment in which the child would be asked to read
a list of words. The letter explained to the parents that this short reading assessment would be
given to their child to see if they were eligible for a reading research study that would take place
during the following school year when the children were in first grade. Only children who
returned the signed consent letters were screened for possible inclusion.
Kindergarten teachers at the two elementary schools within the district identified 32
children they felt could benefit from the supplemental reading lessons. See Figure 1 for a flow
chart depicting the screening and selection process. At School A, a total of 21 consent letters for
screening were sent home (13 to parents of ELLs and 8 to parents of native English-speakers
[NE]). At School B, 11 consent letters for screening were sent home (6 to parents of ELLs and 5
to parents of native English-speakers). At School A, 16 students returned this consent letter and
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were screened (9 ELLs and 7 native English-speakers) and at School B, six students returned this
consent letter and were screened (3 ELLs and 3 native English-speakers), resulting in 22
kindergarten children screened across the two schools.
For the screening at the end of kindergarten, I assessed the students individually using the
Word Identification subtest of the Woodcock Reading Mastery Tests-Revised (WRMT-R;
Woodcock, 1987), as well as three subtests from the Texas Primary Reading Inventory (TPRI;
Texas Education Agency, 2003): Letter-Name Knowledge, Letter-Sound Knowledge, and
Blending Onset-Rimes and Phonemes. Additionally, the students were asked to read five
nonsense words. The WRMT-R Word Identification test requires students to read real words on
a graded word list. The TPRI Letter-Name Knowledge and Letter-Sound Knowledge Screening
Sections are administered by showing students one letter at a time and asking them to provide the
name and sound of 10 letters. The TPRI Blending Onset-Rimes and Phonemes is administered
by the tester saying a segmented word (e.g., t-ick) and asking the students to blend the word
together. The last screening measure was a short nonsense word reading task. Students were
shown researcher-devised phonetically regular nonsense words (rit, lom, nab, teg, kuv) and asked
to read them aloud.
My goal was to locate a maximum of 15 students, a combination of English language
learners and native English-speakers, who were recommended as in need of help with reading
and who were the lowest scoring on the screening measures. After screening it quickly became
evident that three of the six students screened at School B would not be a good fit for the study
because their scores on the WRMT-R Word Identification task placed them above grade level.
This left the possible pool of students at School B at three, which was too small for the desired
group size for the reading intervention phase of the study to be conducted the following fall
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when the children were in first grade. It was then decided that the study would take place only at
School A. At School A, two of the 16 children screened were also eliminated because they were
well above grade level in reading. In addition, one child from School A moved over the summer,
leaving 13 eligible students at School A (7 English language learners and 6 native Englishspeakers).
The second stage of the selection process was conducted the following school year. That
is, the second consent letters were sent home to parents and/or guardians of the 13 eligible
children at School A when the children were just starting first grade. This letter reminded
parents that their child had been given a brief reading assessment in kindergarten and then
explained that their child was eligible for a reading research study in which they would receive
supplemental small group reading instruction that would be provided in addition to regular class
reading instruction and English as a Second Language (ESL) instruction for the ELL children.
Additionally, the letter indicated that during the study a questionnaire would be sent home to the
parents to obtain information about the language(s) spoken at home, parent education levels, and
literacy practices at home (see Appendix B for the questionnaire).
All 13 consent letters were signed and returned, allowing for 100% of the eligible
participants at School A to receive the intervention. The 13 children were read an assent
statement approved by the Syracuse University Institutional Review Board after permission to
participate in the study had been obtained from the parents. There was no attrition during the
study and all analyses are based on 13 children. The sample consisted of 9 boys and 4 girls, with
7 of the students classified as English language learners. Of the 13 children, parents reported
that 2 were Black or African American, 6 were White, 3 were Asian, and 2 did not report
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race/ethnicity. Table 1 summarizes additional demographic characteristics of the children
included in the study.
Design
The study employed a multiple-baseline-across-participants design, a type of single-case
research design. Single-case designs are useful in literacy intervention research because they (a)
emphasize the individual as the unit of concern; (b) provide a practical way to analyze
educational practices under typical conditions; (c) methodically determine if an intervention is
effective and for whom it is effective; and (d) incorporate ways to assess not only the outcomes
of an intervention, but the process of change across time (Horner, Carr, Halle, McGee, Odom, &
Wolery, 2005; Neuman & McCormick, 2000). Kucera and Axelrod (1995) posited that multiple
baseline designs are “particularly well-suited to literacy research” because they help examine
new techniques and strategies that are found to be effective when teaching reading (p. 47).
In a multiple-baseline design, the start of treatment (intervention) is staggered, meaning
that different individuals or groups start the treatment at different times. A multiple-baseline
design is essentially a combination of several AB designs, with A representing the baseline phase
and B representing the intervention phase (Kazdin, 2011). This type of design is unique in that
each group in an AB design has a baseline (time period before the intervention begins) of a
different length (see Figure 2). Multiple-baseline designs demonstrate the effect of an
intervention by showing that a change in the dependent variable(s) accompanies the introduction
of the intervention (Kazdin, 2011). These designs are often chosen when it is not only not
desirable, but not possible for participants to return to the original baseline (Barger-Anderson,
Domaracki, Kearney-Vakulick, & Kubina, 2004). For example, if a child learns a new decoding
skill, it would not be possible for the child to unlearn the skill. The design for this study consists
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of two main phases, baseline and intervention. Additional maintenance data were collected from
each student after their group had finished the intervention. While the length of the baseline
phase varied for all three groups, the length of the intervention phase was approximately six
weeks for each group.
As previously described, 13 students (English language learners and native Englishspeakers) were selected for participation in a reading intervention study that was conducted
during the first semester of first grade. Three groups, with four to five students each (at least two
of whom were ELL students), were formed. Including both English language learners and native
English-speakers in the small reading groups is more inclusive than having all ELLs in one
group, as is the case in many school districts. Additionally, this type of grouping facilitated peer
modeling and linguistic support.
When forming first grade groups at the beginning of the 2014-2015 school year, my goal
was to make the groups as homogenous as possible in terms of reading ability, based on teacher
recommendation and the WRMT-R Word Identification subtest used at screening. Originally I
formed matched triplets of English language learners and matched triplets of native Englishspeakers based on screening scores. That is, I formed a triplet of ELLs with the lowest scores, a
triplet of ELLs with higher scores, a triplet of native English-speakers with the lowest scores,
and a triplet of native English-speakers with higher scores. I then randomly assigned one student
from each triplet to one of three small groups for reading instruction. This resulted with two
ELLs in each group and two native English-speakers in each group. I then randomly assigned
the seventh ELL to a group, ending with two groups of four students and one group of five
students, with all groups having at least two ELLs and two native English-speakers.
Unfortunately, while I made every attempt to keep the groups as equal as possible in terms of
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reading ability, I soon learned that this would not be completely feasible. After forming matched
triplets and randomly assigning students from the triplets to groups, I met with the ESL teachers
and first grade teachers to coordinate schedules. It became clear that in order to accommodate
the three first grade classroom schedules, specials schedules (e.g., art and physical education),
and ESL push-in and pull-out services, the composition of the groups I had created had to be
altered. Although all groups still had at least two ELLs and two native English-speakers, the
three groups approved by the teachers were no longer as homogenous in terms of reading ability
as the original groups. Overall, Group 3 was lower in terms of reading ability than the other two
groups. It should be noted that there were more complex scheduling issues for ELLs than native
English-speakers, because in addition to the usual specials, which I needed to work around,
ELLs also received additional special services. ELL scheduling difficulties resulted in the two
ELL students with the lowest scores across screening measures and the lowest levels of English
language proficiency both being placed in Group 3. It should also be noted that while it was
much harder to assign ELLs to groups due to the logistics of scheduling, the native Englishspeakers in the final groups were relatively homogenous based on screening scores. See Table 2
for screening data of the 13 participants and final grouping arrangements.
Once the group arrangements were finalized, additional design considerations were
addressed. In multiple-baseline designs, a dual-randomization procedure which involves first
randomly selecting the group order (the order in which a particular group enters the
intervention—first, second, or third) and then randomly selecting the length of the baseline phase
(the time period before a group enters the intervention), referred to as regulated randomization,
are sometimes utilized to enhance the scientific credibility of the multiple-baseline-acrossparticipants design (Koehler & Levin, 1998; Kratochwill & Levin, 2010). In this study, random
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selection of group order was conducted. That is, I randomly assigned which group entered the
intervention first, second, and last. However, to facilitate school scheduling and the logistics of
my teaching all three groups and collecting baseline data, it was necessary to use a
predetermined baseline length for each group (explained in more detail later in this section).
Once the group arrangements had been finalized and the order in which groups were to
enter the intervention had been decided, all students entered the baseline phase with a
predetermined length (as illustrated in Figure 3). During baseline, one-minute probes assessing
the dependent variable (Dynamic Indicators of Basic Early Literacy Skills [DIBELS] Nonsense
Word Fluency) were administered to each student approximately twice a week. After five probe
administrations, the intervention was introduced to the first group. The first group began the
intervention phase at the end of September, the second group began the intervention after
receiving four more baseline assessments (totaling 9 baseline data points), and the third group
began the intervention shortly after the second group (after receiving 4 more baseline
assessments, totaling 13 baseline data points). According to the What Works Clearinghouse
(WWC), sponsored by the U.S. Department of Education’s Institute of Education Sciences (IES),
in order for a multiple-baseline design to meet their evidence design standards, a minimum of six
phases (three baseline and three intervention) with at least five data points per phase is required
(Kratochwill et al., 2013). The design used in this study met these standards.
Procedures
As outlined in the participants section, 13 students were selected for inclusion in the
reading intervention study after going through a two-step selection process and receiving
informed consent from their parents. In first grade, one-minute DIBELS Nonsense Word
Fluency (NWF) baseline probes (described above) were administered to all students.
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Additionally, students were administered a pretest battery immediately prior to beginning their
small group reading lessons. The first group was administered the pretest battery during the last
week of September. The pretest administrations for groups two and three were staggered,
meaning that each group was administered the pretest battery at the end of their baseline phase
and immediately before they entered the intervention phase (see Figure 3). The pretest battery
included a measure of receptive vocabulary, two measures of phoneme awareness, letter name
and sound knowledge, real word reading ability and pseudoword reading ability, and a measure
of developmental spelling. Each battery took about 45 minutes to administer. Each measure was
administered individually in a quiet testing area.
After the administration of five baseline probes and the pretest, the first group began the
intervention, with the second and third groups following in a staggered fashion, as described in
the previous design section. The intervention was designed to consist of approximately 30, 30minute reading lessons, conducted over six weeks (see Figure 3 for a depiction of the actual
numbers of lessons and probes for each of the three groups). During the intervention, students
were administered progress monitoring probes twice a week, consisting of the same measure
assessed during baseline (DIBELS Nonsense Word Fluency). The posttest battery, which was
administered to each group of students after the completion of their group’s six-week
intervention, included the same measures as the pretest battery, with the exception of the
receptive vocabulary measure which was administered only at pretest. Because the measure of
receptive vocabulary was included to determine if it was predictive of gains in reading and
spelling measures, a determination was made to administer the receptive vocabulary subtest only
at pretest (Blachman et al., 2004; Hatcher, Hulme, & Snowling, 2004; Vadasy et al., 2008). As a
means of collecting some maintenance data, progress monitoring probes were administered to
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each group after they finished the intervention phase and had been posttested (also illustrated in
Figure 3).
Treatment
The supplemental reading intervention was conducted with small groups of four or five first
grade ELLs and native English-speaking students. The small reading groups, with staggered
start dates, met five times a week, for approximately six weeks, for 30 minutes per session
(totaling approximately 15 hours of supplemental instruction). While the goal was for all groups
to receive six full weeks (30 days) of lessons, with no group receiving fewer than 25 lessons, the
actual number of sessions per group varied slightly due to school assemblies, snow days, or other
special events. As seen in Figure 3, Group 1 was able to receive 30 lessons. Groups 2 and 3
received 28 and 26 lessons, respectively.
All of the small group lessons during this study were conducted in a small room used by the
speech language pathologist and one of the ESL teachers. The room was partitioned by large
bookcases and I had the back of the room to myself for my lessons. A kidney-shaped table was
used for the lessons, with a chair in the middle for me and five student chairs surrounding it.
The expectation for early reading intervention research is to use an evidence-based program
that embodies the essential components found to be important in meta-analyses such as the
National Reading Panel (2000), which, however, excluded studies with ELLs. Later, a metaanalysis with ELLs (August & Shanahan, 2006) found that the same principles identified by the
National Reading Panel (2000) were the core elements needed. For early reading instruction,
two of the most important components are phonemic awareness and phonics, as they play a
pivotal role in the development of early reading in monolingual English speakers (National
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Reading Panel, 2000; Snow et al., 1998) and in English language learners (Ehri & Roberts, 2006;
Vadasy & Sanders, 2010). The small group supplemental reading instruction used in this study
was designed to reinforce phoneme awareness skills and help students understand the alphabetic
principle (the systematic and predictable relationships between written letters and spoken
language sounds). Learning these skills in an explicit and systematic way helps children develop
accurate and fluent word recognition (e.g., Adams, 1990; Ehri, 2004; National Reading Panel,
2000; Snow et al., 1998). Road to Reading: A Program for Preventing and Remediating
Reading Difficulties (Blachman & Tangel, 2008) was the program selected for the intervention
lessons because it reinforces phonological awareness and includes explicit and systematic
instruction in the alphabetic principle and word recognition, while providing frequent
opportunities for corrective feedback during oral reading. The strategies in the manual have
been shown to be effective with native speakers of English (Blachman, 1987; Blachman et al.,
1999; Blachman et al., 2004). Additionally, this program was one of the evidence-based
programs that contributed to the National Reading Panel (2000) findings as well as the review
that came out 10 years later (Brady, 2011).
The Road to Reading manual consists of six levels, each increasing in difficulty and building
on skills from the previous level. For example, the first level, Red, reviews consonants, teaches
short vowels, teaches students to read and spell closed syllable words (words with one short
vowel followed by one or more consonants, such as at and fin) and introduces students to a set of
high frequency words. The second level, Orange, reviews all skills taught in the Red level and
then teaches children to read and spell closed syllable words with double final consonants –ll, ss, and –ff (e.g., fill, pass, puff), with initial blends (e.g., bl, cr, sm, such as crab), final blends
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(e.g., -mp, -st, -lp, such as lamp), and words with –s and –ing (e.g., cats, hops, jumping). The 30minute lessons contained the following five steps.
1. During the first step, I quickly taught/reviewed sound-symbol correspondences. I
showed students a card and asked them to say the letter name, the keyword, and the
sound (e.g., a says /a/ as in apple, e says /e/ as in Ed).
2. The second step was to teach/review new decoding skills. The students manipulated
letter cards on a sound board to make simple phonetically regular words (e.g., bat, mop,
ram). The words were presented in a systematic fashion so that the children only had to
change the position of one letter card at a time. For example, children were asked to
change rat to cat to cap to nap.
3. During the third step, the students reviewed phonetically regular words (PRWs) and
high frequency words (HFWs). PRWs were presented on white cards with the
consonants written in black and the vowels in red. These words can be sounded out and
only contained skills that had been taught. HFWs were presented on yellow cards in all
black print. These words are often called “sight words” because students must learn to
recognize them by sight as they cannot be sounded out (e.g., said).
4. The fourth step was reading orally in context. Students read and reread decodable books
and trade books (popular children’s books) with feedback from me to help build fluency
and comprehension skills.
5. Dictation was the final step. Students were asked to write four or five short words and a
short sentence that contained words using the same phonetic patterns taught in each
lesson.
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It should be noted that, as suggested in the manual, at the beginning of early group lessons
all groups began with a phoneme awareness warm-up called “Say-It-and-Move-It.” In this
activity children practice segmenting spoken words by first repeating the word orally and then by
moving one disk for each sound they hear in the word. For example, if I said “it,” the students
would then move two chips and if I said “cat,” the students would move three chips. This
phoneme awareness activity was used in early lessons for each group to make sure all children
could detect and manipulate sounds in spoken words—a prerequisite for more advanced skills.
Once the students had a strong grasp on this phoneme awareness activity, it was no longer used
as part of the lessons. Since the decision to include “Say-It-and-Move-It” was based on each
group’s segmenting abilities, the amount of time in which this phoneme segmentation warm-up
was used varied across the groups. Groups 1, 2, and 3 had 11, 7, and 13 “Say-It-and-Move-It”
lessons, respectively.
It should also be noted that the pacing was modified for each group. That is, the same
lesson plans were not used for each group in the study. Lessons were created based on the
amount of practice children needed and their readiness to move on to more advanced skills. As
suggested in the manual, more challenging material (e.g., digraphs , such as the ch in chip, or
words with double consonant endings) were sometimes included in lessons as a diagnostic tool to
help me make decisions about appropriate pacing for a particular group.
Before and during the intervention, all students were supposed to receive 90 minutes of
daily reading instruction from their regular teacher using the Scott Foresman Reading Street
basal reading series (Afferbach et al., 2007) mandated by the district. Reading Street is a
comprehensive reading program based on the priority skills model, meaning that the series
prioritizes the five core areas of reading instruction (phoneme awareness, phonics, fluency,
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vocabulary, and comprehension) for every grade level. During Reading Street instruction, one
story is read as a shared reading at the beginning of the week and mini-lessons on the same story
are taught throughout the week. At the first grade level 50% of the stories are fiction and 50%
are nonfiction. The program is designed to preteach all phonics elements, story vocabulary, and
high-frequency words prior to reading each new section. During each first grade reading block,
time is devoted to whole group instruction to introduce and practice skills of the week.
Additionally, the first grade teachers in the district spend time on the life skill of the week. The
teachers help students with what they consider to be important skills that the students should
master (e.g., knowing their address, knowing their telephone number).
As indicated previously, all students should receive 90 minutes of English Language Arts
(ELA) instruction from their classroom teachers, as dictated by school district policy. However,
in addition to regular classroom instruction, the English language learners received English as a
Second Language (ESL) instruction, some of which occurred during the 90 minute ELA block,
thereby reducing the actual number of classroom minutes of ELA. The amount of time English
language learners spend in ESL instruction is based on their New York State English as a Second
Language Achievement Test (NYSESLAT) scores. The NYSESLAT consists of four sections:
Listening, Speaking, Reading, and Writing. A combination of these four modalities results in a
child’s overall English language proficiency level (beginning, intermediate, advanced, or
proficient). Students scoring at the beginning, intermediate, or advanced levels are entitled to
ESL services, whereas a child who scores at the proficient level is considered to have a thorough
understanding of the English language and no longer receives ESL instruction, but can receive
some support and assessment accommodations for two years. Students whose English language
proficiency was considered to be at the beginner level or the intermediate level (as determined by
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the New York State English as a Second Language Achievement Test) receive 72 minutes of
ESL instruction a day. Two of the seven ELL students in the current study (Philip and Aslan),
both of whom were assigned to Group 3, were considered to be at the beginner or intermediate
level, therefore receiving 72 minutes of ESL instruction each day. A consequence was that the
two ELL students who began the intervention with the lowest scores in terms of English
language proficiency, received the least amount of classroom reading instruction. Students
whose English language proficiency is considered advanced, but not yet proficient, receive 36
minutes of ESL instruction a day. The majority of the ELLs in the present study (n = 5), all of
whom were in Groups 1 and 2, received 36 minutes of ESL instruction each day, and,
consequently, were able to receive more minutes of their regular classroom reading instruction.
The district utilizes both push-in and pull-out methods for ESL instruction, meaning that the
ESL teacher assists the general education teacher for part of the mandated time and then pulls the
students out of the classroom for part of the mandated time. The ESL teachers in the district do
not follow a set curriculum. Instruction focuses on oral language and vocabulary development.
The teachers engage the students in communicative language teaching by providing
opportunities for the students to communicate with each other in English. A typical first grade
ESL lesson begins with having the students go around in a circle and asking each other about
their day. Students are encouraged to use emotion words (e.g., happy, sad, tired, surprised) when
responding to their peers. While the instruction varies day to day, the majority of the ESL time
is spent on activities that promote speaking and oral vocabulary learning.

54

Instructor qualifications.
I taught the small group lessons to all of the groups. At the time of the study I was a
fourth year doctoral student in Literacy Education at Syracuse University and a certified teacher
in New York and Florida. I have extensive experience working with young English language
learners, as well as native English-speakers, and have an English for Speakers of Other
Languages (ESOL) endorsement certification in the state of Florida. I have a Bachelor of
Science degree in Elementary Education and Sociology and a Master of Science Degree in K-12
Reading Education.
Treatment fidelity.
Several measures were taken to ensure that the group lessons were delivered in a reliable
manner. First, I created detailed lesson plans that served as a guide during the lesson and
outlined each of the steps in the lesson. I also took copious notes daily on student observation
forms. These forms required me to rate each student’s performance on each of the steps as
satisfactory, needs improvement, or inconsistent. Observation notes for the group included
comments about pacing, reinforcement, behavior, and needs of the children.
Additionally, treatment fidelity was monitored by an independent observer who was a
graduate student in school psychology (see Appendix C for treatment fidelity forms). On six
separate observations, the observer recorded the degree to which the instructor (myself) adhered
to the steps of the intervention program. The observer was trained to look for compliance in how
the instructions were aligned with the steps outlined in the manual, if the materials were ready,
whether or not the lesson pacing was appropriate, the type of corrective feedback given to
students, and if student attention was maintained. These areas were examined in all five

55

components of the lesson (review of sound-symbol associations, letter sound card manipulation
using the sound board, reviewing phonetically regular and high frequency words, reading orally
in context, and dictation). For two of the observations, six steps were observed because the
lesson began with a warm-up Say-It-and-Move-It phoneme awareness activity. The observer
was asked to provide a brief narrative description of the lesson observed and answer all questions
(e.g., Was the pacing of the step appropriate?) with yes, no, or somewhat. If the observer
selected “somewhat,” an explanation was required. The graduate student in school psychology
then calculated the percentage of adherence to the written lesson by dividing the total number of
questions receiving a “yes” from the observer by the total number of questions measuring the
degree of adherence and multiplying it by 100. The mean adherence percentage for all six
observations was 95%. Treatment fidelity for each observed lesson is reported in Table 3. At
the end of each observation the observer completed an overall lesson evaluation which asked for
a rating of lesson difficulty and lesson quality. The observer was asked to judge the lesson
quality based on an initial gut reaction and again based on specific criteria and also recorded
whether or not all of the lesson components were observed and whether all components were
presented in the required order. As seen in Table 4, all six lessons were rated as excellent.
Tester training and reliability.
Three graduate students in school psychology who had experience working with young
children and testing were recruited to administer the pretests and posttests. The testers
completed extensive training with a local school psychologist who had received her doctorate at
Syracuse University several years ago. Two group training sessions, each lasting about three
hours, were conducted by the school psychologist hired to do the training. During these sessions,
the testers reviewed general testing issues and procedures. Testers then received detailed
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training for each subtest which included an overview of the subtest, materials needed, testing
guidelines, testing arrangements, and exact procedures for test administration. They were
specifically trained in how to administer and score all parts of the battery. Testers were also
given opportunities to practice administering all subtests during the trainings. Testers practiced
with each other, with the trainer and myself, as well as with a young child. Additionally, all
testers were required to have a one-on-one session with the trainer where they had to administer
the entire battery and score it. Testers were provided with written feedback of their performance
from the school psychologist and were required to meet individually with me for a final practice
session before being permitted to test students.
Testers were also observed by each other while testing students to ensure the proper
administration and scoring of the test battery. A total of five (19% of the sample) reliability
observations were conducted for the pre- and posttest batteries. Correlations between the tester
and the reliability observer were calculated for the subtests of the battery. The reliability
coefficient when looking at the scores of all tests was found to be .99, suggesting high interrater
reliability.
The trained testers scored all subtests for the pretest and posttest batteries with the
exception of the Developmental Spelling Test. The Developmental Spelling Test required
extensive training at a later date to determine reliably the correct phonetic sophistication of each
word. I initially scored the Developmental Spelling Test, and then to establish reliability for the
scores, I trained a graduate student in school psychology, one of the original testers, to score the
student responses. For each word, the scoring criteria were explained and reviewed (refer to
Appendix D). We also discussed issues that might come up during scoring such as letter
reversals, intrusions, and how to score phonetically related letters. We then practiced scoring,
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focusing on one word at a time to avoid confusion. Using a subset of student responses from an
earlier study, the graduate student and I practiced scoring words together and discussed our
rationale behind the scores we gave to each word. After each session the graduate student was
sent home with additional student responses from an earlier study to score independently. Once
we had reached 90% agreement on all words used in training, the graduate student independently
scored all of the student responses (6 spelling responses on pretest + 6 spelling responses on
posttest = 12 spelling responses per student; 12 spelling responses x 13 participants = 156
student responses) from the current study. Interrater reliability was calculated and found to be r
= 0.992, with 97% total percentage of agreement between my initial scores and the scores of the
independent rater. As displayed in Table 5, percent of agreement for individual words ranged
from 92% to 100%. Overall, the graduate student and I disagreed on 3% (4) of the 156
responses.
As a means of monitoring accuracy of probe scoring, a graduate student was trained to
calculate the interobserver agreement (IOA) on the nonsense word fluency (NWF) progress
monitoring probes. Each one-minute NWF probe yielded two scores, one for the number of
correct letter sounds in each word and one for the number of whole words read correctly.
Interobserver agreement for the progress monitoring probes was measured for 15% of the
assessment sessions. As the administrator of the probes, I had recorded each probe assessment
through a digital audio recorder. I stated the student ID number and the probe number at the
beginning of each recording. A graduate student in school psychology was hired to listen to 15%
of the recordings (selected randomly) and independently score the assessments for IOA checks.
Before scoring these probes, the observer was trained in how to accurately score the probes.
Training consisted of an overview of the correct sounds for each letter of the alphabet, practice
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reading nonsense words, and practice scoring probes using recordings not included in the sample
to be scored for interobserver agreement purposes. The graduate student met with me three
times to practice and was given additional recording and scoring sheets to take home and
practice. By the third practice session, our scores on the subset of probes used for training
purposes only were highly correlated (.99 for both correct letter sounds per minute and for words
read correctly per minute). The graduate student was then asked to score independently the
subset of the sample (15% of the recordings) for interobserver agreement purposes. My scores
and the graduate student’s scores were highly correlated with .99 interobserver agreement for
both methods of scoring the probes (correct letter sounds per minute and words read correctly
per minute).
Measures
Pretest and posttest measures.
All of the measures on the pretest and posttest battery are commonly used in intervention
studies with young children and were administered in the same order for all participants.
Additionally, all student responses were recorded to facilitate reliable scoring. With the
exception of the PPVT-IV, all measures described below were included in both pre- and posttest
batteries. The PPVT-IV was a pretest only measure. See Appendix E for the pre- and posttest
battery.
Peabody Picture Vocabulary Test-Fourth Edition (PPVT-IV, Form A, Dunn & Dunn,
2007). This norm-referenced instrument is designed to measure the receptive vocabulary of an
individual. The children were presented with four full-color pictures. For each item, the
examiner said a word and the child was asked to select the picture that best represents the word.
The median split-half reliability for Form A is .94 (Dunn & Dunn, 2007).
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Comprehensive Test of Phonological Processing (CTOPP), Blending Subtest (Wagner,
Torgesen, & Rashotte, 1999). In this 20-item subtest the child listened to a series of recorded
sounds on an audiotape and was asked to blend the sounds together to create a real word. For
example, the child was asked, “What word do these sounds make: t-oi?” The child was first
presented with six practice items and was able to receive feedback from the tester. The items
increase in difficulty by an increase in the number of sounds to be blended from two to ten.
During the administration of the actual test, the child was only able to receive corrective
feedback on the first three items (see Appendix E for description). Testing continued until the
child missed three items in a row. The test-retest reliability for children ages five to seven is .88
(Wagner, Torgesen, & Rashotte, 1999).
Phoneme Segmentation Test. During the administration of this measure (adapted from
Liberman, Shankweiler, Fischer, & Carter, 1974), the examiner orally presented a word and the
student was instructed to move the same number of chips as sounds they heard in the spoken
word (e.g., two disks would be moved for the word it). The task consists of 34 randomly
arranged one-, two-, and three-phoneme words. Prior to the start of the task, the examiner
modeled what was expected and engaged the student in four training trials with corrective
feedback. The order of the phoneme segmentation items is identical for all students and no
modeling or corrective feedback was given once the test began. Using the Spearman-Brown
split-half analysis, the internal consistency for this measure was reported to be .91 (Ball &
Blachman, 1988).
Letter Name and Letter Sound Task. A test of letter name and sound knowledge (Ball &
Blachman, 1991) was administered by showing the student the 26 letters of the alphabet. The
letters were in the same random order for each student. The lowercase letters were presented to
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each student on 8 ½ x 11 paper. The child was asked to provide the name of the letter as well as
the sound. The examiner allowed a maximum of 5 seconds per letter. Ball and Blachman (1991)
reported the interrater reliability for this measure to be .997. In addition, an informal assessment
of knowledge of digraph sounds was administered. During this informal assessment, the
digraphs th, ch, sh, and –ck were presented to each student on 8 ½ x 11 paper. The child was
asked to provide the sound.
Woodcock Reading Mastery Tests-Revised/Normative Update (WRMT-R/NU) Word
Identification subtest and Word Attack subtest (Form H, Woodcock, 1998). The Word
Identification subtest requires the student to pronounce real words in isolation from a list of
words increasing in difficulty. All children began with the first item. Ceiling is reached when
the child reads six words in a row incorrectly. Split-half reliability for first grade students on
form H is .98 (Woodcock, 1998). The Word Attack subtest requires the student to pronounce
printed nonsense words that are spelled according to conventional English spelling patterns. All
students again started with the first item and continued until six words in a row had been read
incorrectly. With the exception of the first two sample items, the examiner provided no
corrective feedback. The split-half reliability for first graders is .94 (Woodcock, 1998).
Developmental Spelling Test (Tangel & Blachman, 1992). Students were administered a
six word spelling test. This assessment has been previously used to measure developmental
spelling in kindergarten and first grade students (Tangel & Blachman, 1992). Words included on
the test are mat, lap, sick, elephant, pretty, and train. These words were originally chosen by Ball
and Blachman (1991) because they provided an opportunity to examine the sophistication of the
children’s spellings in terms of phonological accuracy. The administrator encouraged the
students to write down something for each dictated word. The researcher assigned points to the
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child’s spelling of each word based on phonological accuracy, with a scoring scale from 0-6,
with a score of 6 signifying that the word was spelled correctly. The developmental scoring
criteria were created by Tangel and Blachman (1992) with interrater reliability reported to be
.999 (Tangel & Blachman, 1995). Refer to Appendix D for scoring criteria.
Progress monitoring probes.
In addition to the pretest and posttest, all students were administered progress monitoring
probes approximately twice a week, in both baseline and intervention phases. One or more
probes were also administered during the maintenance phase (see Figure 3). The Dynamic
Indicators of Basic Literacy Skills (DIBELS; Good & Kaminski, 2007) Nonsense Word Fluency
(NWF) subtest was used to chart growth in pseudoword reading skills. It should be noted that
the widespread use of DIBELS is controversial, with some critics concerned about the focus on
speed (e.g., Goodman, 2006; Pressley, 2006). That being said, DIBELS measures were
developed to be fast indicators (one-minute timed tests) of essential early reading skills and are
not intended to be a thorough assessment of reading abilities—thus, making the case for the
combination of DIBELS and other assessment methods (Vanderwood, Linklater, & Healy,
2008). Recently, Munger and Blachman (2013) reported that DIBELS NWF probes
administered in first grade correlated significantly with three reading comprehension measures in
third grade.
Like the WRMT-R Word Attack subtest administered as both a pretest and posttest,
DIBELS Nonsense Word Fluency (NWF) is comprised of a list of nonsense words that are
spelled according to conventional English spelling patterns. One difference between the NWF
and the WRMT-R Word Attack subtest is that the NWF is timed, and thus, measures fluency as
well as accuracy. Although only real words were used during instruction in the reading

62

intervention, use of nonwords to measure transfer has been shown to be an effective assessment
with both English language learners and native English-speakers (Fien, Baker, Smolkowski,
Smith, Kame’enui, & Beck, 2008; Swanson, Trainin, Necoechea, & Hammill, 2003). Of the 38
phonics intervention studies included in the National Reading Panel report, 18 included a
measure of pseudoword reading to determine the effectiveness of the intervention (National
Reading Panel, 2002). Fien et al. (2008) explain that NWF probes are designed to measure how
well a student has learned letter-sound correspondences and phonological recoding skills while
avoiding having the student read real words because it may not be clear what skills a student is
using when reading real words (e.g., recalling a real word from memory rather than using letter
sounds as required to read pseudowords).
Each DIBELS NWF probe took only a minute to administer. During the intervention, the
NWF probes were administered during the regularly scheduled small group lessons. The probes
were administered at the beginning of the lesson in order to reduce the chance of students
applying skills they just practiced in a lesson (Pullen, Lane, Lloyd, Nowak, & Ryals, 2005). A
benefit of using DIBELS NWF probes is that two scores—correct letter sounds (CLS) and words
recoded correctly (WRC)—are obtained from each word in each one-minute administration.
CLS per minute is scored by counting all of the correct letters sounds in the nonsense words said
by the child in one minute. WRC per minute is scored by counting the number of words in
which the child was able to correctly blend the sounds to create a fluent reading of the whole
word. It should be noted that DIBELS refers to WRC as words recoded correctly, however, for
ease of exposition, I will refer to WRC as words read correctly throughout the document.
During each NWF probe administration, each student was shown an 8.5-inch x 11-inch
sheet of paper with random vowel consonant (VC) and consonant vowel consonant (CVC)
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nonsense words (e.g., sil, pom, ruv, et) and was asked to read as many nonsense words as
possible in one minute. The following administration and scoring example based on the
nonsense word wuz is provided by Good and Kaminski (2002) in the DIBELS 6th Edition
Administration and Scoring Guide (p. 29). If a student is shown wuz and says “w…u…z,” the
score for correct letter sounds (CLS) is 3 because each sound was said correctly. However, the
student would receive a score of 0 for that word in terms of words read correctly (WRC) because
even though the child knew the sounds, they were not able to blend the sounds to create a fluent
reading of the whole word. In the case where the student is shown wuz and says “wuz,” their
CLS score is again 3, but they would also get a 1 for WRC. Similarly, if a student says
“w…u…z” and then blends the sounds correctly and says “wuz,” their scores would be 3 for
CLS and 1 for WRC. The alternate-form reliability for first grade is .83 (Good et al., 2004).
There are over 20 equivalent alternate forms with harder and easier words arranged in a random
order (Good et al., 2004).
Additionally, the DIBELS 6th Edition Benchmark Goals were used in analyses to describe
individual means for both CLS and WRC. These DIBELS goals are used in schools to identity
students who need early reading support. According to the DIBELS technical manual
(Cummings, Otterstedt, Kennedy, Naker, & Kame’enui, 2011), first grade CLS scores of 0-18
identify the students most in need of intervention, this level is labeled “intensive” by DIBELS.
Scores of 19-24 identify students who also need reading support, referred to as students who are
“strategic,” while CLS scores of 25 and above signify that students are meeting grade level
benchmarks, referred to as “core,” and are not considered by DIBELS as in need of extra support
for that skill. For WRC, the technical manual reports that a score of 0 in first grade is considered
“intensive” and identifies students most in need of support. A first grade WRC score of 1
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identifies a student as “strategic” and scores of 2 and above are considered “core,” which
indicates that a child is meeting grade level expectations for that skill.
Data Preparation
After each pretest or posttest battery was administered by school psychology doctoral
students extensively trained to be testers (as described previously), the testers rescored the test
and completed a form indicating that they checked for complete information on all cover sheets
and indicated that all counting, scoring, and transferring of scores was done properly. The form
also asked testers to double-check raw scores and to make sure that basal and ceiling directions
were followed properly. I then recounted all of the pretest and posttest protocols to check for
any counting errors. Any discrepancies between the testers’ scores and my recount were then
rechecked by Dr. Blachman. Finally, Dr. Blachman and I circled and initialed any changes made
due to counting errors. The cleaned data were then entered once into an Excel spreadsheet. I
worked with one of the testers to double-check the spreadsheet data with the original testing
protocol sheets and we found 100% correspondence.
As the administrator for the progress monitoring probes, I initially scored all of the
probes. All progress monitoring probes for all students were then recounted by a graduate
student in school psychology. The purpose for this was to check for any counting errors in the
initial scoring prior to entering data. Any discrepancies between my score and the graduate
student’s recount were rechecked by both of us together. We circled and initialed any changes
due to counting errors. The cleaned data were then entered once into an Excel spreadsheet. The
graduate student and I then double-checked the spreadsheet data with the original progress
monitoring probe booklets and we found 100% correspondence.
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Data Analysis Plan
Primary research questions.
The first research question investigates the effectiveness of the intervention for all
students (n =13) across the three supplemental reading intervention groups. This multiplebaseline-across-participants design enables the researcher to evaluate the effectiveness of the
intervention by replicating changes in the dependent variable when each of the three groups
enters the intervention phase. The second research question investigates the effectiveness of the
intervention when data are disaggregated by language status (ELLs and native English-speakers).
The goal of disaggregating the data by language status was to analyze the effectiveness for each
language group separately, not to provide a direct comparison of the two language groups.
Data analysis for the two primary research questions in this study will include pretest and
posttest analysis of gains scores, descriptive and visual analysis, and effect size analysis of probe
score data using four different non-overlap methods. Each type of analysis will be briefly
described here and then described in more detail in the Results chapter.
First, the pretest/posttest measures will be analyzed using gain score analysis. This type
of analysis will be conducted using one of three statistical tests to evaluate the impact of the
intervention—the paired t-test, the Wilcoxon signed-rank test, or the sign test—taking into
consideration the need to meet all assumptions for the tests. The addition of gain score analysis
provides a broader picture of reading skill growth than relying solely on progress monitoring
probe scores, as is common in many single-case designs. Gain score analysis will be presented
first for the whole group (n = 13) and then for the groups based on language statue (ELLs or
native English-speakers).
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Second, descriptive and visual analysis of probe data will be reported. In a multiplebaseline-across-participants design, the traditional and most common way data are analyzed is
through visual analysis (Kennedy, 2005; Parker & Brossart, 2003). Visual analysis involves
plotting every probe score for every participant on a graph to assess whether the intervention
resulted in a change in the dependent variable (Horner et al., 2005; Riley-Tillman & Burns,
2009). The visual analysis results for both correct letter sounds (CLS) per minute and words
read correctly (WRC) per minute will be presented. As with the gain scores, I will first report
the visual analysis findings for the whole group and then by language status.
The last way to analyze the two primary research questions is by utilizing four different
non-overlap methods. Non-overlap methods are used to quantify the effectiveness of an
intervention in a multiple-baseline study by calculating the percentage of data that does not
overlap between the baseline phase and the intervention phase (Parker, Vannest, & Davis, 2014).
These analyses are complementary to the visual analysis. There are multiple ways to calculate
the percentage of non-overlap and this study will use four different methods—percentage of nonoverlapping data (PND), percentage of data points exceeding the median (PEM), improvement
rate difference (IRD), and pairwise data overlap squared (PDO2)—all of which will be described
in more detail in the Results chapter. The non-overlap results will be presented for CLS and
WRC. Again, results will first be presented for the group as a whole and then by language
status.
Secondary research question.
The secondary research question investigated whether preintervention receptive
vocabulary was related to gain scores for non-Spanish-speaking ELLs. In order to explore any
possible relationships, I used correlational analysis.
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CHAPTER 4
Results
To evaluate the effectiveness of a supplemental reading program that emphasizes
phoneme awareness and phonics with small groups of both native English-speakers and ELLs
whose first language is not Spanish, participants were assessed prior to, during, and following
the intervention. Pretest and posttest measures were obtained for phoneme awareness (both
blending and segmenting), letter sound knowledge, real word reading, nonsense word reading,
and spelling. Participants were also assessed approximately twice a week using nonsense word
reading probes during both the baseline phase and intervention phase. During the maintenance
phase, the time period after the intervention, students continued to be assessed using nonsense
word reading probes.
This chapter is divided into three sections representing the three research questions
addressed in this study. The first section presents results regarding the effectiveness of the
supplemental reading program for the whole group, including both ELLs and native Englishspeakers. The second section presents results regarding the effectiveness of the program for
ELLs and native English-speakers, separately, to evaluate the effectiveness for the two language
groups. The last section investigates whether preintervention receptive vocabulary is related to
gains in phoneme awareness, word reading, or spelling acquisition for ELLs.
With regard to the primary research questions 1 and 2, three types of analyses were used
to uncover patterns in the data: (1) gain score analysis from pretest to posttest (i.e., gain =
posttest – pretest); (2) descriptive and visual analysis of probe data; and (3) effect size analysis of
probe data using non-overlap methods (distribution-free indices that can be interpreted as the
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percentage of data that does not overlap between baseline and intervention). For the secondary
research question 3, correlation analysis was used to explore possible relationships between
receptive vocabulary and pre- and posttest measures of phoneme awareness, word reading, and
spelling. Each analytic method will be described in more detail prior to presenting the results for
that analysis.
Analysis for Research Question 1
The first of the two primary research questions investigated whether the supplemental
reading program that has been shown to be successful with native English-speakers can also be
effective with small groups comprised of both ELLs and native English-speakers. First, analysis
of gain scores from subtests administered at pretest and posttest will be presented. Then the
nonsense word probes will be presented using descriptive and visual analysis and finally the
results from the use of the non-overlap methods will be presented.
Gain Score Analysis from Pretest to Posttest
To evaluate the effectiveness of the intervention for the group as a whole, gain scores
from pretest to posttest were analyzed for the six measures administered at both time points:
Phoneme Segmentation Test (PSEG), Comprehensive Test of Phonological Processing (CTOPP)
Blending subtest, Letter and Digraph Sound Identification (LS), Woodcock Reading Mastery
Test-Revised (WRMT-R) Word Identification subtest and Word Attack subtest, and the
Developmental Spelling Test (DST). Gain scores were simply computed by finding the
difference between the pretest raw score and the posttest raw score (i.e., gain = posttest –
pretest). This approach calculates the change between two measurement occasions and was
reported to summarize the effects of intervention as well as to compare individual differences in
response to treatment (Sukin, 2010).
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Statistical differences between pretest and posttest scores were compared using three
different statistical methods: the paired t-test, the Wilcoxon signed-rank test, and the sign test.
All three methods can be used when data are collected from a group of people on two different
occasions (e.g., within-group designs and pretest and posttest experimental designs), assuming
certain assumptions have been met. Each test and its assumptions will be briefly described.
The paired t-test can be used to compare the mean difference when individuals are tested

at two time points on the same dependent variable. Cohen’s d,

, is an effect size

that can be calculated as the ratio of the mean difference and the standard deviation of the
difference. Cohen (1988) defined the strength of this effect size as small = 0.20, medium = 0.50,
and large = 0.80. The assumptions of the paired t-test are (1) a continuous dependent variable,
(2) a categorical independent variable that indicates two groups or matched pairs, (3) no
significant outliers in the differences between the two groups or pairs, and (4) the distribution of
the differences in the dependent variable between the two groups or pairs is approximately
normally distributed. When testing for assumptions, boxplots were first created in SPSS to
determine if there were any outliers (1.5 box-lengths from the edge of the box and depicted by a
circular dot) or any extreme points (more than 3 box-lengths away from the edge of the box and
depicted by an asterisk). Then, to determine if the data is normally distributed, the Shapiro-Wilk
test of normality and Normal Q-Q plots were run. Although two normality tests were run, the
Shapiro-Wilk test was used to make decisions of normality because it is recommended for
studies with small (less than 50) participants (Laerd Statistics, 2013). Two of the six measures,
PSEG and Word Identification, had significant outliers, making a nonparametric test more
appropriate. See Appendix F for boxplots depicting outliers.
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The Wilcoxon signed-rank test is a nonparametric equivalent of the paired t-test, but it
does not assume normality in the data. It is appropriate when an experiment involves the same
group of participants (Martella, Nelson, Morgan, and Marchand-Martella, 2013) and they are
studied across two points in time and is suitable for small sample sizes that range from 6 to 25
pairs of scores (Sprinthall, 2007). The approximate effect size r (r = Z/√N) is calculated by
dividing the absolute value of Z by the square root of the number of observations (N) over the
two time periods, ranges from 0 to 1. Cohen (1988) defined the conventions for this effect size
as small = 0.10, medium = 0.30, and large = 0.50. Assumptions of the Wilcoxon signed-rank test
are (1) a continuous or ordinal dependent variable, (2) an independent variable consisting of two
categorical, related groups, or matched pairs, and (3) a symmetrical distribution of the
differences between the two related groups. Histograms were created in SPSS to determine
whether the distribution was symmetrical. One of the six measures, spelling, violated the
distributional assumption, meaning it was not symmetrically distributed, calling for an
alternative nonparametric test.
The sign test, an alternative to the paired t-test or Wilcoxon signed-rank test when the
distribution of differences is not symmetrical, determines whether there is a median difference
between observations. Basic assumptions that must be considered are (1) a dependent variable
that is measured at the continuous or ordinal level, (2) an independent variable consisting of two
categorical, related groups, or matched pairs, (3) each participant’s paired observations must be
independent (i.e., one participant’s score cannot influence another’s score), and (4) the
differences between the paired observations are from a continuous distribution. Similar to the
Wilcoxon signed-rank test, an approximate effect size, r, can be calculated by dividing Z by the
square root of N, where N equals the number of observations over the two time periods. Again,
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the conventions for this effect size are small = 0.10, medium = 0.30, and large = 0.50 (Cohen,
1988).
Gain Score Analysis from Pretest to Posttest Results
Descriptive statistics (e.g., means and standard deviations) for all students on the pretest
and posttest measures are presented in Table 6. The PPVT-IV is only listed under pretest as it
was not administered at posttest. See Appendix G for raw scores and standard scores on the
PPVT-IV. Individual gain score tables for the six academic tests can also be found in Appendix
G. Additionally, Table 7 displays the results from all three statistical tests—the paired t-test, the
Wilcoxon signed-rank test, and the sign test—used to evaluate the impact of the intervention on
pretest to posttest gains scores for the whole group. Although for comparison purposes, the
results for all three tests for all variables appear on Table 7, in the text below I will only discuss
the most applicable analysis for each measure, taking into account the need to meet all
assumptions for that test.
Phoneme awareness. Phoneme awareness was assessed in two ways on the pretest and
posttest batteries. First, students were required to blend orally presented phonemes into words
(CTOPP Blending subtest), and second, children were required to identify the number of
phonemes in a spoken word by moving a small plastic chip for each sound they heard on the
Phoneme Segmentation Test (PSEG).
CTOPP Blending. As seen in Table 7, the paired t-test revealed statistically significant
gains in blending abilities from pretest to posttest, t (12) = 3.127, p = .009, d = .87,
demonstrating a large effect size.
Phoneme Segmentation Test (PSEG). PSEG had one outlier, but the distribution was
symmetrical, making the Wilcoxon signed-ranks test the most appropriate test. As seen in Table
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7, the Wilcoxon signed-rank test revealed statistically significant gain from pretest to posttest, Z
= 2.16, p = .031, r = .42, demonstrating a medium effect size.
Letter sounds. All children were assessed on their knowledge of individual letter sounds
and digraphs (e.g., sh) before and after the intervention. As shown in Table 7, the paired t-test
showed a statistically significant increase from pretest to posttest for the letter sound inventory, t
(12) = 4.046, p = .002, d = 1.12, demonstrating a large effect size.
Word reading. The students were assessed in word reading at pretest and posttest using
both real words (WRMT-R Word Identification) and nonsense words (WRMT-R Word Attack).
WRMT-R Word ID. Word ID had two outliers, but was distributed symmetrically,
making the Wilcoxon signed-rank test the most appropriate test. As shown in Table 7, the
Wilcoxon signed-rank test revealed statistically significant gains from pretest to posttest, Z =
2.45, p = .014, r = .48, demonstrating a large effect size.
WRMT-R Word Attack. As seen in Table 7, the paired t-test showed statistically
significant gains from pretest to posttest in nonsense word reading abilities, t (12) = 3.849, p =
.002, d = 1.07, indicating a large effect size.
Spelling. Students were administered a six item spelling test at pretest and posttest.
Each word was scored separately (scores can range from 0 to 6) with an overall raw score
maximum of 36 on the subtest. The spelling test violated the assumptions of normality and
symmetry, making an alternative nonparametric test, the sign test, the most appropriate.
Although the sign-test is not as powerful as the paired t-test or the Wilcoxon signed-rank test, the
sign test did show statistically significant spelling gains from pretest to posttest, Z = 2.214, p =
.021, r = .43, demonstrating a medium effect size (see Table 7).
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Descriptive and Visual Analysis
Visual analysis (VA) was also used to evaluate the impact of the reading intervention.
Visual analysis is the visual inspection of graphed data in which performance during the
intervention is compared to performance during the baseline period to assess whether the
intervention has resulted in a change in the dependent variable (Horner et al., 2005; RileyTillman & Burns, 2009). Single-case researchers have traditionally relied on visual analysis to
determine whether a relationship between the dependent variable and intervention exists and to
determine the strength or magnitude of the relationship (Kennedy, 2005). In VA, data are plotted
and graphed as they are collected, allowing levels, variability, and overlapping data to be seen
immediately (Parker & Brossart, 2003). Predictions based on one group’s behavior are verified
by the performance of participants in another group. Verification is evident if the data path
changes in a predictable manner as participants move from baseline to intervention.
Two graphs (Figures 4 & 5) were created to show the results by group for each of the
one-minute progress monitoring probes administered during all phases of the study. Visual
analysis of probe data included examination of within phase patterns, comparison of baseline
data with intervention data to determine if there was a positive growth pattern, and integration of
all information from all phases of the study to determine if the intervention was effective.
Descriptive and Visual Analysis Results
Descriptive and visual analysis results are based on data from the nonsense word reading
probes. Each probe provides two scores, one score for the number of correct letter sounds (CLS)
in words that could be identified in one minute, and the other score for the same words based on
how many of these words could be read correctly (WRC) per minute. Results will be presented
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first for CLS per minute and then for WRC per minute. The scores for CLS and WRC are
organized by baseline, intervention, and maintenance phases.
Descriptive and visual analysis of Correct Letter Sounds (CLS). In the first graph,
Figure 4, correct letter sounds (CLS) per minute data for all students in a group are displayed on
a single graph. This visual representation includes all probes given during the baseline phase,
the intervention phase, and the maintenance phase which took place after completion of the
intervention. Tables 8, 9, and 10 show a more precise breakdown of CLS scores for each student
in Group 1, Group 2, and Group 3, and identifies the baseline, intervention, and maintenance
probe score means. Results, as discussed previously, refer to the DIBELS 6th edition Benchmark
Goals (2014). These DIBELS goals for CLS per minute identify scores of 0-18 as “intensive,”
meaning students with theses scores are the most in need of the intervention. Scores of 19-24 are
labeled “strategic” and identify students who still need reading support. Scores of 25 correct
letter sounds per minute are considered “core,” meaning students are meeting grade level
benchmarks in reading for that skill.
Baseline phase. Baseline phase probes (Figure 4) were given approximately twice a
week to all students before entering the intervention phase.
Group 1 data. The four students in Group 1 were administered five baseline probes each
before entering the intervention. As shown in Table 8, individual CLS probe score means during
baseline ranged from 5.6 to 27.2, with an overall group average of 16.75 (SD = 9.02). Two of
the four students had CLS baseline averages at the DIBELS intensive (i.e., lowest) level. One
student had a CLS baseline average at the strategic level and one at the core level.
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Group 2 data. Nine baseline probes were administered to the five students in Group 2.
The individual CLS probe means (see Table 9) ranged from 1.8 to 21.1, with an overall group
average of 12.71 (SD = 9.27). Four of the five students had CLS baseline averages at the
DIBELS intensive level and one student had an average at the strategic level.
Group 3 data. Entering the intervention last, the four students in Group 3 had 13 baseline
probe administrations. Individual CLS baseline probe score means (see Table 10) ranged from
1.0 to 9.6, with an overall group average of 4.62 (SD = 6.01). All four students in Group 3 had
CLS baseline averages at the DIBELS intensive level.
Intervention phase. During the intervention phase (see Figure 4), students were
administered progress monitoring probes approximately twice per week at the beginning of the
small group lessons.
Group 1 data. The four students in Group 1 received 30 small group lessons over six and
a half weeks and were administered 14 probes during the intervention. Students’ individual
intervention probe score means (see Table 8) for CLS ranged from 20.1 to 52.8, with an overall
group average of 33.32 (SD = 16.48). All four students experienced an increase in mean scores
from baseline to intervention, with three of the four students’ intervention averages in the highest
DIBELS range, referred to as core and indicating grade level benchmarks have been met for that
skill. One student had a probe mean at the DIBELS strategic level.
Group 2 data. The five students in Group 2 received 28 small group lessons over six
weeks and were administered 12 probes during the intervention phase. Individual CLS probe
score means (see Table 9) ranged from 27.8 to 42.3, with an overall group average of 36.72 (SD
= 10.12). All five students in Group 2 experienced an increase in mean scores from baseline to
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intervention, with all students’ intervention means at the DIBELS core level, indicative of
meeting grade level benchmarks.
Group 3 data. The four students in Group 3 were the last to enter the intervention phase
and were administered 12 progress monitoring probes during the 26 small group lessons they
received over a six week period. Individual probe means (see Table 10) for CLS per minute
during the intervention phase ranged from 16.5 to 32.3, with an overall group mean of 24.77 (SD
= 8.37). All four students in Group 3 demonstrated an increase in mean scores from baseline to
intervention, with three of the four students reaching the DIBELS core level and one student
remaining at the DIBELS intensive level.
Maintenance Phase. Each group entered a short maintenance phase after the
intervention ended and after the students were posttested. During the maintenance phase
students continued to receive weekly probes (see Figure 4). Due to the staggered start of the
intervention phase, the length of the maintenance phase varied and it ended for all groups at the
end of the semester when the students were going on winter break. Consequently Group 3
received only one maintenance probe.
Group 1 data. Since Group 1 exited the intervention phase first, they had the longest
maintenance phase. The four students in Group 1 were administered seven maintenance probes.
Individual CLS probe score means (see Table 8) ranged from 28.0 to 69.3, with an overall group
average of 46.39 (SD = 17.06). All four students experienced growth on probe means from the
intervention phase to the maintenance phase and all four students had maintenance averages at
the DIBELS core level, indicating grade level benchmarks had been met.
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Group 2 data. Maintenance probes were administered five times to the five students in
Group 2. Individual probe means for CLS (see Table 9) ranged from 44.0 to 54.0, with an
overall group maintenance phase mean of 50.12 (SD = 7.67). All five students experienced mean
probe growth from the intervention phase to the maintenance phase and all five students had
averages at the DIBELS core level.
Group 3 data. The four students in Group 3 were the last to exit the intervention and were
administered only one maintenance probe before winter break. The individual CLS probe score
means (see Table 10) ranged from 25 to 39, with a group average of 31.75 (SD = 6.40). Two of
the four students experienced additional growth from the intervention phase to the maintenance
phase. All four students reached the DIBELS core level.
Summary. Refer to Figure 6 for a depiction of baseline, intervention, and maintenance
CLS probe score means for Groups 1, 2, and 3.
Baseline levels differed across groups with Group 1 having the highest CLS baseline
mean of 16.75, followed by Group 2 and Group 3 with means of 12.71 and 4.62, respectively.
Out of 13 students, 10 students had baseline means in the intensive range.
During the intervention phase, all three groups showed an increase from the baseline
phase in the rate of correct letter sounds (CLS) per minute, with average gain scores over
baseline of 16.57, 24.01, and 20.15 for Groups 1, 2, and 3, respectively. Eleven of the 13
students’ intervention CLS averages were in the core range, indicating that the benchmark goals
for that skill had been met (DIBELS Benchmark Goals, 2014). One student moved to the
strategic level and one student remained at the intensive level.

78

Group scores indicate that Groups 1, 2, and 3 improved CLS maintenance scores over
intervention scores with group average gain scores of 13.07, 13.4, and 6.98, respectively.
However, as mentioned previously, the score for Group 3 reflects only one probe administration.
All 13 students were at DIBELS core level during the maintenance phase, suggesting that all 13
students were meeting grade level benchmarks for CLS per minute.
Descriptive and visual analysis of Words Read Correctly (WRC). In the second
graph, Figure 4, whole words read correctly (WRC) per minute data for all students in a group
are displayed on a single graph. This visual representation depicts the number of correct whole
words the students were able to read in one minute and includes all probes given during the
baseline phase, the intervention phase, and the maintenance phase which took place after
completion of the intervention. Tables 11, 12, and 13 show a more precise breakdown of WRC
scores for each student in Group 1, Group 2, and Group 3, and identifies the baseline,
intervention, and maintenance probe score means. Results, as discussed previously, refer to the
grade level benchmarks described in the DIBELS 6th edition Benchmark Goals. For words read
correctly per minute, a score of 0 is referred to as “intensive,” identifying students needing the
most extra reading support, a score of 1 as “strategic,” identifying students still needing some
extra reading support, and scores of 2 and above are considered “core,” indicating grade level
benchmarks were met for that skill.
Baseline phase. Baseline phase probes (Figure 5) were given approximately twice a
week to all students before entering the intervention phase.
Group 1 data. During the baseline phase, the four students in Group 1 were administered
five probes. As shown in Table 11, students’ WRC probe score means during the baseline phase
ranged from 0 to 5.4, with 1.35 (SD = 2.52) as the WRC average for the group during baseline.

79

Three of the four students had WRC baseline averages of 0, placing them at the DIBELS
intensive level, while one student was classified as core.
Group 2 data. The five students in Group 2 were administered nine baseline probes. The
individual WRC baseline probe means (see Table 12) ranged from 0 to 2.4, with an overall group
average of 1.33 (SD = 1.64). This group demonstrated the most variability during baseline, with
two students classified as intensive, one as strategic, and two as core.
Group 3 data. The four students in Group 3 were administered 13 baseline probes.
Individual WRC baseline probe means (see Table 13) ranged from 0 to 0.2, with an overall group
average of 0.06 (SD = 0.24). All four students in Group 3 were at the DIBELS intensive, or
lowest level, during baseline.
Intervention phase. During the intervention phase (see Figure 5), progress monitoring
probes were administered approximately twice a week at the beginning of small group lessons.
Group 1 data. The four students in Group 1 were administered 14 probes during the
intervention phase. Individual means for WRC (see Table 11) ranged from 0 to 6.6, with an
overall group probe score mean of 3.38 (SD = 5.01) words read correctly per minute. Two of the
four students experienced an increase in mean scores from baseline to intervention and had WRC
averages in the core range.
Group 2 data. The five students in Group 2 were administered 12 probes during the
intervention phase. Individual WRC probe score means (see Table 12) ranged from 0.8 to 7.2,
with an overall group average of 2.23 (SD = 3.82) WRC per minute. One of the five students
experienced growth in mean scores from baseline to intervention and two of the students’
average WRC scores were at the DIBELS core level.
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Group 3 data. The four students in Group 3 entered the intervention phase last and were
administered 12 probes. Individual means (see Table 13) ranged from 0 to 4.9 WRC per minute,
with an overall group mean of 1.6 (SD = 2.66) WRC per minute. Two of the four students
experienced an increase in mean WRC scores, with one student’s WRC average in the DIBELS
core range and another classified as strategic.
Maintenance Phase. The students in each group entered a short maintenance phase at
the end of their group’s intervention phase. During the maintenance phase students were
administered weekly probes (see Figure 5).
Group 1 data. The four students in Group 1 had the longest maintenance phase and were
administered seven maintenance probes. Individual probe score means for WRC (see Table 11)
ranged from 0 to 20.29, with a group maintenance phase probe average of 8.54 (SD = 9.11)
WRC per minute. Two of the four students demonstrated additional growth from the
intervention phase to the maintenance phase, both with WRC averages in the DIBELS core
range.
Group 2 data. The five students in Group 2 were administered five maintenance probes.
Individual WRC probe means (see Table 12) ranged from 0 to 17.6, with an overall group
average of 3.5 (SD = 7.03) WRC per minute. Two of the five student’s experienced mean probe
score growth from the intervention phase to the maintenance phase, with two students’ average
WRC scores at the DIBELS core range.
Group 3 data. The four students in Group 3 received one maintenance probe after their
intervention phase ended and before winter break. The individual WRC probe scores (see Table
13) ranged from 0 to 5 with the group average of 1.25 (SD = 2.5). Three of the four students had
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maintenance probe scores of 0, placing those three students at the DIBELS intensive level. One
student in the group had a maintenance probe score at the DIBELS core level.
Summary. Refer to Figure 7 for a depiction of baseline, intervention, and maintenance
WRC probe score means for Groups 1, 2, and 3.
Baseline levels differed slightly across groups with Group 1 and Group 2 having similar
group WRC probe averages, 1.35 and 1.33, respectively. Group 3 had the lowest baseline probe
average of 0.06 WRC per minute. Out of the 13 students, nine students had baseline probe score
means at the DIBELS intensive level, the lowest level for DIBELS benchmarks.
During the intervention phase, the probe score averages of all three groups showed
growth from the baseline phase in the rate of words read correctly per minute. Average WRC
gain scores over baseline for Groups 1, 2, and 3 were 2.03, 0.9, and 1.54, respectively. When
looking at the students’ individual scores, seven of the 13 remained at the intensive level, one
student moved to the strategic level, and five of the 13 students had WRC averages at the
DIBELS core level, meeting grade level benchmarks.
Groups 1 and 2 sustained and improved their rates of WRC per minute during the
maintenance phase, with average gain scores over intervention of 5.16 and 1.27, respectively.
Group 3 had a maintenance average of 1.25 WRC, which is lower than the group’s intervention
average of 1.6 WRC per minute. However, as mentioned previously, the maintenance average
for Group 3 reflects only one probe administration. Overall, across groups, the five children who
were at the core level in the intervention phase remained at that level at maintenance.
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Non-Overlap Effect Size Analysis
In addition to visual analysis, I used recently developed non-overlap methods to examine
the effectiveness of the intervention. Non-overlap techniques are used to calculate the percent of
data that does not overlap between baseline and intervention (Parker et al., 2014). Single-case
researchers have developed and refined these techniques to better quantify the effectiveness of
interventions (e.g., Gast, 2010; Kazdin, 2011; Parker, Vannest, & Davis, 2011). It should be
noted that while the intent of non-overlap techniques is relatively the same as that of effect sizes,
that is, to estimate the magnitude of the effects of the intervention, the numerical outcomes are
different because non-overlap methods report the percentage of non-overlapping data and effect
sizes express the mean difference between two groups in standard deviation units (Martella et al.,
2013).
This study used four different non-overlap effect size metrics: PND (percentage of nonoverlapping data), PEM (percentage of data points exceeding the median), IRD (improvement
rate difference), and PDO2 (pairwise data overlap squared). These effect size metrics are
considered to be more robust than indices of mean or median level shifts across phases (Parker,
Vannest, & Davis, 2011). All non-overlap indices are visually accessible and should
complement visual analysis of graphical data. Additionally, all non-overlap methods are nonparametric statistics, meaning they do not require any parametric assumptions about data
distribution or scale type (Parker, Vannest, & Davis, 2011). There is no definitive agreement in
the literature on which method is best suited for single-case research, as each has its own
advantages and disadvantages, (Campbell, 2013; Maggin & Chafouleas, 2013; Maggin,
Swaminathan, Rogers, O’Keeffe, Sugai, & Horner, 2011; Parker et al., 2011; Petersen-Brown,
Karich, & Symons, 2012), making the combination of several non-overlap indices desirable.
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Although the calculations of non-overlap methods are consistent in the literature (see
Appendix H for details regarding how to calculate each method), there is not agreement about
interpretation guidelines or evaluative language used to characterize different percentages of
non-overlap. For example, Scruggs and Mastropieri refer to non-overlap scores above 70% as
effective, whereas Parker, Vannest, and Brown (2009) refer to non-overlap scores above 70% as
demonstrating large or very large effects. For the purpose of my analysis, scores that are 70%
and higher will be referred to as large effects and scores in the 50% to 69% range will be
considered moderate effects (see Parker et al., 2009).
First, percentage of non-overlapping data (PND) was examined on all probes. PND
(Scruggs, Mastropieri, & Casto, 1987) is a method based on the percent of data points in the
intervention phase (phase A) that do not overlap with the most extreme point in the baseline
phase (phase B). This was the first non-overlap procedure developed and continues to be one of
the most widely used nonparametric effect size indices (Campbell, 2013; Maggin et al., 2011;
Parker et al., 2014). Although PND is widely used, well-documented limitations do exist
(Kratochowill et al., 2010; Parker & Vannest, 2009; Parker et al., 2011). For example, PND is
sensitive to outliers in the baseline phase which can distort the magnitude of the effect seen in
the intervention phase (Manolov & Solanas, 2009). Another limitation is that PND ignores all
baseline data except for one point, which because of its extremity, is likely to be unreliable
(Parker, Hagan-Burke, & Vannest, 2007).
Second, percentage of data points exceeding the median (PEM) was calculated for all of
the probes. PEM (Ma, 2006) is a method based on the percent of data points in the intervention
phase that do not overlap with the median data point in the baseline phase. An advantage of
PEM is that it reflects an effect size in the presence of floor or ceiling data points in the baseline
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phase. Parker and Hagan-Burke (2007) note that while PEM can be computed quickly and easily
by hand, researchers should use PEM with caution as the validity coefficients from their study,
as well as Ma’s study, show a lack of congruence with visual analysis.
The third non-overlap method, improvement rate difference (IRD), previously used in
hundreds of evidence-based medical group research studies as a means of interpreting the
difference between two proportions (Parker et al., 2009; Parker et al., 2011), was calculated for
all probes. The maximum IRD score is 100%, which would signify that all intervention phase
scores exceed all baseline scores. An IRD score of 50%, for example, would indicate that half of
the scores overlap, meaning only half of the scores improved from the baseline phase to the
intervention phase. Based on analyses from 166 published studies using IRD, Parker et al.
(2009) proposed that IRD scores of 50% to 70% represent moderate effects and IRD scores of
70% or higher represent large or very large effects. IRD appears to be a promising effect size for
single-case research because IRD is a simple approach that is very compatible with visual
analysis, it has a proven track record with hundreds of medical research studies, it has strong
interscorer reliability, and it correlates well with both parametric and nonparametric effect sizes
(Parker et al., 2009).
The final non-overlap method that was used is pairwise data overlap squared (PDO2),
also referred to as non-overlap of all pairs (NAP) (Parker & Vannest, 2009). PDO2 was
developed to improve upon existing non-overlap-based effect sizes and has been found to be
superior to PND and PEM in agreeing with visual analysis judgments (Parker & Vannest, 2009;
Wolery, Busick, Reichow, & Barton, 2010). PDO2 is a method based on the overlap of all
possible paired data comparisons between the baseline and intervention phases (i.e., NA x NB)
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(Wolery et al., 2010). While PDO2 may take longer to calculate than other non-overlap indices,
it does produce reliable results and relates closely to established effect sizes (Wendt, 2009).
Non-Overlap Effect Size Results
Non-overlap metrics will be presented first for correct letter sounds (CLS) and then for
words read correctly (WRC).
Non-overlap effect size metrics for correct letter sounds (CLS). The following section
reports four different non-overlap effect size metrics (see Table 14) for the probes when scored
according to the number of correct letter sounds (CLS) per minute.
Percentage of non-overlapping data (PND). PND was used to determine the
effectiveness of the intervention on CLS by calculating the percentage of data points in the
intervention phase that exceed the highest data point in the baseline phase. Table 14 shows the
percentage of non-overlapping data (PND) for each participant for CLS per minute. PND
showed large effects for most students’ CLS probes, as 11 out of 13 students had PND scores of
70% or higher. Moderate effects were observed for the two remaining students, with PND
scores of 64% and 67%.
Percentage of data points exceeding the median (PEM). The second non-overlap
method used was percentage of data points exceeding the median (PEM), which is found by
calculating the proportion of CLS data points in the intervention phase that are higher than the
CLS median data point in the baseline phase. Table 14 displays individual PEM scores for all
students’ CLS probes. Large effects were observed for all 13 students, with nine of the 13
students scoring a PEM of 100% and the remaining four above 90%.
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Improvement rate difference (IRD). The third non-overlap method used, IRD, calculates
the difference in CLS improvement rates between the baseline phase and the intervention phase
(Parker et al., 2009). Overall, IRD showed that the intervention was effective in improving CLS
per minute, with 12 of the 13 participants demonstrating IRD scores of 70% or higher and one
student demonstrating a moderate effect. Six of the 13 students had IRD scores of 100%,
indicating that for these six participants all intervention scores exceeded all baseline scores (see
Table 14).
Pairwise data overlap squared (PDO2). The final non-overlap technique used was
pairwise data overlap squared (PDO2), a method that allows for all CLS data points in the
baseline phase and intervention phase to be considered. PDO2 results suggest that the
intervention resulted in large effects for all students’ CLS per minute scores, with all 13 students
scoring a PDO2 of 70% or higher (see Table 14).
Summary. See Table 15 for a summary of students scoring large or moderate effects on
the four non-overlap indices for CLS. For 11 of the 13 students, all four non-overlap methods
resulted in highly consistent findings, with scores of 70% or above showing large effects on all
four indices. One student had scores above 70% on three indices with a moderate score for PND
and another student had scores above 70% on two indices with moderate scores for PND and
IRD.
Non-overlap effect size metrics for whole words read correctly (WRC). The same
four non-overlap methods were used to examine the effectiveness of the intervention for whole
words read correctly (WRC) per minute. Table 16 displays the WRC non-overlap percentages
for all four methods (PND, PEM, IRD, and PDO2) for all students.
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Percentage of non-overlapping data (PND). PND was again used to determine the
effectiveness of the intervention on WRC by calculating the percentage of data points in the
intervention phase that exceed the single highest data point in the baseline phase. As shown in
Table 16, two of the 13 students had large effects (i.e., scores of 70% or larger) for WRC per
minute and one student had a PND score in the moderate effect range (i.e., scores of 50% to
69%).
Percentage of data points exceeding the median (PEM). The second non-overlap
method used was percentage of data points exceeding the median (PEM), which is found by
calculating the proportion of WRC data points in the intervention phase that are higher than the
median WRC data point in the baseline phase. PEM scores (see Table 16) showed large effects
on the WRC probes for four students and moderate effects for two students on the WRC probes.
Improvement rate difference (IRD). The third non-overlap method used, IRD, calculates
the difference in WRC per minute improvement rates between the baseline phase and the
intervention phase (Parker et al., 2009). As shown in Table 16, large effects were observed for
two of the 13 students and moderate effects were observed for three students.
Pairwise data overlap squared (PDO2). The final non-overlap technique used was
pairwise data overlap squared (PDO2). This method allows for all WRC data points in the
baseline phase and the intervention phase to be considered. Large effects were observed for one
student and moderate effects for three students (see Table 16).
Summary. See Table 17 for a summary of students scoring large or moderate effects on
the four non-overlap indices for WRC. Four of the 13 students had either moderate or large
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effects on at least three of the four indices. For nine of the students, scores were at or below the
50% range on all four indices, with three of the nine having scored 0% on all four indices.
Analysis for Research Question 2
The second of the two primary research questions investigated whether the supplemental
reading program is effective for both English language learners and native English-speakers
when placed in small reading groups together. For this research question, the results for each
language group will be presented separately. As with the first research question, analysis for
subtests administered at pretest and posttest will first be summarized. Then the nonsense word
probes will be summarized using visual analysis and finally the results from the use of the nonoverlap methods will be presented.
Gain Score Analysis from Pretest to Posttest Results
Descriptive statistics (e.g., means and standard deviations) for students based on language
status (i.e., English language learner or native English-speaker) on the pretest and posttest
batteries are presented in Table 18. The PPVT-IV is only listed under pretest as it was not
administered at posttest. Additionally, Table 19 displays the results from all three statistical
tests—the paired t-test, the Wilcoxon signed-rank test, and the sign-test—used to evaluate the
impact of the intervention on pretest to posttest gain scores for the English language learners.
Similarly, Table 20 displays the same three statistical tests for native English-speaking students
to evaluate the impact of the intervention on pretest to posttest gain scores. Both tables will be
referred to throughout the section to evaluate the impact of the intervention on pretest and
posttest scores for students by language status (i.e., English language learners or native Englishspeakers). Although for comparison purposes, the results for all three tests for all variables
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appear on Table 19 for ELLs and on Table 20 for native English-speakers, in the text below I
will only discuss the most applicable analysis for each variable, taking into account the need to
meet all assumptions for that test. It should be noted that significance tests rely heavily on the
sample size and the P value does not explain the size of the effect. Given the small sample size
for each group (ELLs, n = 7; NEs, n = 6), I will emphasize effect sizes, a calculation that
measures the magnitude of a treatment effect. Effect sizes, unlike the P value, are not sensitive
to sample size (Fritz, Morris, & Richler, 2012; Sullivan & Feinn, 2012).
Phoneme awareness. As mentioned before, phoneme awareness was assessed by two
subtests, CTOPP Blending and the Phoneme Segmentation Test (PSEG), on the pretest and
posttest batteries.
CTOPP Blending. The CTOPP Blending subtest required students to blend orally
presented phonemes into words.
English language learners. As seen in Table 19, the paired t-test revealed statistically
significant growth in blending abilities from pretest to posttest, t (6) = 2.489, p = .047, d = .94,
demonstrating a large effect size for ELLs.
Native English-speakers. The paired t-test (see Table 20), although not significant, t (5) =
1.826, p = .127, revealed growth in blending abilities from pretest to posttest for the native
English-speakers as indicated by a large effect size, d = .75.
Phoneme Segmentation Test (PSEG). The PSEG required children to identify the
number of phonemes in a spoken word by moving a small plastic chip for each sound they heard.
English language learners. PSEG had two outliers, but the distribution was symmetrical,
making the Wilcoxon signed-ranks test the most appropriate test for English language learners.
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As seen in Table 19, although not significant, Z = 1.156, p = .248, the Wilcoxon signed-ranks
test showed growth as indicated by a medium effect size, r = .31.
Native English-speakers. As seen in Table 20, the paired t-test revealed statistically
significant growth in segmenting abilities from pretest to posttest for Native English-speakers, t
(5) = 3.024, p = .029, d = 1.23, demonstrating a large effect size.
Letter sounds (LS). Children were assessed on their knowledge of individual letter
sounds and digraphs during the pretest and posttest batteries.
English language learners. As shown in Table 19, the paired t-test, although not
significant, t (6) = 2.002, p = .092, demonstrated a large effect size for ELLs, d = .76.
Native English-speakers. For native English-speakers, the letter sound subtest had one
outlier, but was symmetrical, making the Wilcoxon signed-rank test the most appropriate test.
As seen in Table 20, the Wilcoxon signed-rank test revealed statistically significant growth from
pretest to posttest, Z = 2.207, p = .027, r = .64, demonstrating a large effect size.
Word reading. Students were assessed in real word and nonsense word reading during
pretest and posttest administrations.
WRMT-R Word ID. The Word ID subtest assessed real word reading.
English language learners. As shown in Table 19, the paired t-test, although not
significant, t (6) = 2.128, p = .077, revealed a large effect size, d = .80.
Native English-speakers. As shown in Table 20, significant growth was observed from
pretest to posttest in real word reading abilities for native English-speakers, t (5) = 3.571, p =
.016, d = 1.46, demonstrating a large effect size.
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WRMT-R Word Attack. The Word Attack subtest assessed nonsense word reading.
English language learners. Significant growth was observed in nonsense word reading
abilities for ELLs, t (6) = 2.880, p = .028, d = 1.09, demonstrating a large effect size (see Table
19).
Native English-speakers. Significant growth was also observed in nonsense word reading
for native English-speakers, t (5) = 3.400, p = .019, d = 1.39, demonstrating a large effect size
(see Table 20).
Spelling. The students were administered a six item spelling test during the pretest and
posttest administrations, with each word scored according to the phonetic sophistication of the
spelling (see Appendix D).
English language learners. The spelling test had one outlier and violated the
assumptions of normality and symmetry, making an alternative nonparametric test, the sign-test,
the most appropriate. The sign-test is not as powerful as the paired t-test or the Wilcoxon
signed-rank test. Although not significant, Z = 1.225, p = .219, the sign-test revealed a medium
effect size, r = .33 (see Table 19).
Native English-speakers. As shown in Table 20, statistically significant growth was
observed in spelling for native English-speakers, t (5) = 2.685, p = .044, d = 1.10, demonstrating
a large effect size.
Summary. Both ELLs and native English-speakers made growth during the intervention.
There were large effects for ELLs on four of the six variables and medium effects on the other
two variables. Native English-speakers demonstrated large effect sizes on all six variables.
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Descriptive and Visual Analysis Results.
Descriptive and visual analysis results by language status are based on data from the
nonsense word reading probes administered during baseline, intervention, and maintenance for
English language learners and for native English-speakers. As mentioned before, each probe
provides two scores, one for correct letter sounds (CLS) per minute and one for the number of
words read correctly (WRC) per minute. Results will be presented first for CLS per minute and
then for WRC per minute. The scores for CLS and WRC are organized by baseline,
intervention, and maintenance phases.
Since research question two addresses the effectiveness of the intervention for students
by language status (English language learner or native English-speaker), results will be discussed
by student language group. That is, all English language learners from reading groups 1, 2, and
3 will be discussed together and all native English-speakers from groups 1, 2, and 3 will be
discussed together. It is worth noting that each reading group had a different baseline length,
with Group 1 having the shortest baseline length, Group 2 having a longer baseline length, and
Group 3 having the longest baseline length (see Figure 3). Consequently, Group 1 had the
longest maintenance period, Group 2 had a shorter maintenance period, and Group 3 had the
shortest maintenance period, receiving only one probe administration during maintenance. Due
to the varying phase lengths for the three reading groups, each of which included both ELLs and
native English-speakers, there is not a graph depicting only the probe scores of all ELLs or a
graph depicting only the scores of all native English-speakers. However, individual student
graphs organized by language status are presented in the appendices. Specifically, CLS per
minute data are presented for English language learners in Appendix I and for native Englishspeakers in Appendix J. WRC per minute data are presented in Appendix K for English
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language learners and in Appendix L for native English-speakers. The graphs depicted in the
appendices are visual representations for all probes administered during the baseline phase, the
intervention phase, and the maintenance phase.
Descriptive and visual analysis of correct letter sounds (CLS). Tables 21 and 22
show CLS probe score means for each student, with Table 20 including only English language
learners and Table 21 including only native English-speakers. Results, as explained previously,
refer to the DIBELS 6th edition Benchmark Goals. These goals identify first grade CLS scores of
0-18 as “intensive,” or most in need of additional reading support, CLS scores of 19-24 as
“strategic,” identifying students who may still need additional reading support, and CLS scores
of 25 or higher as “core,” meaning that the student meets grade level benchmarks and is not
considered to be needing extra reading support.
Baseline phase. Probes were administered approximately twice a week to all students
during the baseline phase. As previously described, the baseline phase length varied across the
three reading groups. Students in Group 1 were administered 5 probes, students in Group 2 were
administered 9 probes, and students in Group 3 were administered 13 probes (see Figure 3).
English language learners. As shown in Table 21, the seven ELL students’ average CLS
probe score means during the baseline phase ranged from 1.0 to 27.2. Five of the seven ELLs
had CLS baseline averages at the DIBELS intensive (i.e., lowest) level. One ELL had a CLS
baseline average at the strategic level and one at the core level.
Native English-speakers. As shown in Table 22, the six native English-speakers’ average
CLS probe score means during the baseline phase ranged from 1.8 to 19.54. Five of the six
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native English-speakers had individual CLS baseline averages at the DIBELS intensive level and
one student had a baseline average at the strategic level.
Intervention phase. During the intervention phase, when students were receiving the
small group lessons, all students were administered progress monitoring probes approximately
twice a week. Group 1 was administered 14 probes during this phase and both Group 2 and
Group 3 were administered 12 probes during this phase (see Figure 3).
English language learners. CLS probe score means ranged from 16.5 to 52.8 for English
language learners (see Table 21). All seven of the ELLs experienced an increase in mean scores
from baseline to intervention, with six of the seven ELLs’ intervention averages in the highest
DIBELS range, referred to as core and indicating grade level benchmarks have been met for that
skill. One ELL had a probe mean that remained at the DIBELS intensive level.
Native English-speakers. The six native English-speaking students had CLS intervention
mean scores that ranged from 20.1 to 42.3 (see Table 22). All six native English-speakers
experienced an increase in mean scores from baseline to intervention, with five of the six
students having individual intervention probe score means at the DIBELS core level. One
student had a probe mean score at the DIBELS strategic level.
Maintenance phase. As mentioned previously, each group entered the maintenance
phase after the intervention ended and the students were posttested. Students in Groups 1, 2, and
3 received 7, 5, and 1 maintenance probes, respectively (see Figure 3).
English language learners. The seven ELL students’ maintenance CLS probe score
means ranged from 28 to 69.29. All seven ELLs had maintenance probe score means at the core
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level, indicating that all seven ELLs were performing at grade level expectations for correct
letter sounds per minute.
Native English-speakers. The six native English-speakers had mean maintenance CLS
probe scores that ranged from 25 to 54. Individually, all six native English-speakers had
maintenance probe score means at the core level, indicating that all six native English-speaking
students were performing at grade level expectations for correct letter sounds per minute.
Summary. The majority of ELLs and native English-speakers had baseline means in the
intensive range. During the intervention phase, all of the English language learners and all of the
native English-speakers showed an increase from the baseline phase in the rate of correct letter
sounds per minute. Six of the seven ELLs had intervention CLS averages in the core range and
five of the six native English-speakers had CLS intervention averages in the core range,
indicating that benchmark goals for that skill had been met by the majority of the students in
both language groups.
During the maintenance phase, every English language learner and native Englishspeaker reached the DIBELS core level, the highest level, indicating grade level benchmarks
were met for correct letter sounds per minute. Six of the seven English language learners had a
higher maintenance average than intervention average, indicating that the students were able to
sustain and improve their correct letter sounds abilities. It is worth noting that the one student
who did not improve was in Group 3, and only received one maintenance probe administration.
However, it is also worth noting that the one probe score was at the core level. Similarly, five of
the six native English-speakers had a higher maintenance average than intervention average,
indicating that they were also able to sustain and improve their correct letter sound abilities.
Once again, the only student in this group who did not improve was in Group 3 and only
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received one maintenance probe administration. However, once again, that one probe score was
at the core level.
Descriptive and visual analysis of words read correctly (WRC). Table 23 displays
WRC probe score means for each English language learner and Table 24 WRC probe score
means for each native English-speaker. Results, as explained previously, refer to the DIBELS 6th
edition Benchmark Goals. These goals identify first grade WRC scores of 0 as “intensive,” or in
most need of extra reading support, a WRC score of 1 as “strategic,” identifying students who
may still need additional reading support, and WRC scores of 2 and above as “core,” indicating
the students have met grade level benchmarks and are not considered by DIBELS to be in need
of additional support for that skill.
Baseline phase. Students were administered probes approximately twice a week during
the baseline phase. As explained earlier, each of the three supplemental reading groups had a
baseline of a different length. That is, the students in Group 1 were administered 5 baseline
probes, the students in Group 2 were administered 9 baseline probes, and the students in Group 3
were administered 13 baseline probes (see Figure 3).
English language learners. As shown in Table 23, the seven ELL students’ average WRC
probe score means during the baseline phase ranged from 0 to 5.4. Three of the seven ELLs had
individual WRC baseline averages of 0, placing them at the DIBELS intensive level, indicating
they were at the lowest level on the scale and in most need of additional reading support. One
ELL had a WRC baseline probe average at the strategic level and three ELLs had baseline WRC
averages at the core level.
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Native English-speakers. As shown in Table 24, the six native English-speakers’ average
WRC probe score means during the baseline phase ranged from 0 to 0.33. All six native
English-speakers had individual WRC baseline averages at the DIBELS intensive level,
indicating they were most in need of additional reading support.
Intervention phase. All students were administered progress monitoring probes
approximately twice a week during the intervention phase. As shown in Figure 3, students in
Group 1 were administered 14 probes during the intervention and students in Group 2 and Group
3 were administered 12 probes.
English language learners. As seen in Table 23, WRC per minute average scores ranged
from 0 to 7.17 for English language learners. Three of the seven ELLs experienced growth
(defined for this study as a positive change of 0.5 or more) in mean scores from baseline to
intervention. Four of the seven ELLs average WRC scores were at the DIBELS core level.
Native English-speakers. The six native English-speakers had WRC probe score means
that ranged from 0 to 4.92 (see Table 24). Two of the six students experienced growth in mean
scores from baseline to intervention, with one at the core level and one at the strategic level.
Maintenance phase. After the completion of the intervention phase, the students entered
the maintenance phase. As shown in Figure 3, during this phase students in Group 1 were
administered 7 probes, students in Group 2 were administered 5 probes, and students in Group 3
were administered 1 probe.
English language learners. WRC maintenance probe means ranged from 0 to 20.29 for
the seven ELLs (see Table 23). Four of the seven ELLs experienced mean probe score growth
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from the intervention phase to the maintenance phase, with four students’ average WRC scores
at the DIBELS core level.
Native English-speakers. As shown in Table 24, the six native English-speakers had
WRC maintenance mean scores that ranged from 0 to 5. One of the six native English-speakers
had a maintenance phase mean at the core level, while the rest of the students were at the
intensive level.
Summary. Four of the seven ELLs were at the DIBELS intensive level during baseline,
while all six native English-speakers were at the DIBELS intensive, or lowest level, during the
baseline phase. During the intervention phase, four of the seven ELLs had probe score means at
the core level, and one of the six native English-speakers had an intervention probe score mean
at the core level. Similarly, during the maintenance phase, four ELLs had WRC probe score
means at the core level and one native English-speaker had a WRC probe score mean at the core
level.
Non-Overlap Effect Size Metrics Results
Results for non-overlap metrics for English language learners and native Englishspeakers will be presented first for correct letter sounds (CLS) per minute and then for words
read correctly (WRC) per minute. As mentioned previously, for the purpose of my analysis,
non-overlap scores of 70% and above are considered large effects and non-overlap scores in the
50% to 69% range are considered moderate effects (Parker et al., 2009). PND (percentage of
non-overlapping data), PEM (percentage of data points exceeding the median), IRD
(improvement rate difference), and PDO2 (pairwise data overlap squared) were calculated for
each student and will be reported by language status (English language learner or native English-
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speaker). Refer to Appendix H for the calculations for each method. In Appendix H, one set of
hypothetical scores are used for all four non-overlap methods for comparison purposes.
Non-Overlap Effect Size Metrics for Correct Letter Sounds (CLS). The following
section reports four different non-overlap effect size metrics (see Table 25) for the probes when
scored according to the number of correct letter sounds per minute. Table 25 displays the nonoverlap methods for both English language learners and native English-speakers.
Percentage of non-overlapping data (PND). PND was calculated by finding the
percentage of data points in the intervention phase that exceed the highest data point in the
baseline phase to examine the effectiveness of the intervention on correct letter sounds read per
minute by both ELLs and native English-speakers.
English language learners. As seen in Table 25, all ELLs had correct letter sounds per
minute PND scores above 70%, indicating large effects for all seven ELLs. Three of the seven
ELLs had PND scores of 100%, indicating that all intervention data points were higher than the
highest baseline data point.
Native English-speakers. Four of the six native English-speakers had CLS PND scores
above 70%, indicating large effects (see Table 25). Three of the six native English-speakers had
PND scores of 100%, indicating that all intervention data points were higher than the highest
baseline data point.
Percentage of data points exceeding the median (PEM). The second non-overlap
method used was percentage of data points exceeding the median (PEM). This non-overlap
method is calculated by finding the proportion of CLS data points in the intervention phase that
are higher than the median data point in the baseline phase.
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English language learners. All seven ELLs had PEM scores above 70%, indicating a
large effect (see Table 25). Four of the seven ELLs had PEM scores of 100%, indicating that all
CLS data points in the intervention phase were higher than the median CLS data point in the
baseline phase.
Native English-speakers. All six native English-speakers had PEM scores above 70%,
indicating large effects (see Table 25), with five of the six students scoring 100%.
Improvement rate difference (IRD). The third non-overlap method, IRD, calculates the
difference in improvement rates from the baseline phase to the intervention phase.
English language learners. All seven ELLs had IRD scores above 70%, indicating large
effects (see Table 25). Three of the seven ELLs had IRD scores of 100%, indicating that all
intervention data points exceeded all baseline data points for CLS.
Native English-speakers. Five of the six native English speakers had IRD scores greater
than 70%, indicating large effects (see Table 25). Three of the six had IRD scores of 100%,
indicating that all CLS intervention points were higher than all CLS baseline data points.
Pairwise data overlap squared (PDO2). The final non-overlap method, PDO2, calculates
the overlap of all possible paired data comparisons between the baseline and intervention phases.
English language learners. As seen in Table 25, all seven ELLs had PDO2 scores greater
than 70%, indicating large effects for all ELLs. Three ELLs had PDO2 scores of 100%.
Native English-speakers. All six native English-speakers had PDO2 scores greater than
70%, indicating large effects for all native English-speakers (see Table 25). Three of the six
native English-speakers had PDO2 scores of 100%.
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Summary. See Table 26 for a summary of students by language status with large or
moderate effects on the four non-overlap indices for CLS. For the seven ELLs, all four nonoverlap methods resulted in highly consistent findings, with scores of 70% or above, showing
large effects for all ELLs on all four indices. For the native English-speakers, four of the six
students had scores of 70% or above on all four non-overlap methods, indicating large effects.
One native English-speaker had scores above 70% on three indices with a moderate score for
PND and another native English-speaker had scores above 70% on two indices, with moderate
scores for PND and IRD.
Non-Overlap Effect Size Metrics for Whole Words Read Correctly (WRC). The
same four non-overlap methods were used to examine the effectiveness of the intervention on
whole words read correctly (WRC) per minute scores for both English language learners and
native English-speakers.
Percentage of non-overlapping data (PND). The first non-overlap method, PND,
examined the effectiveness of the intervention on whole words read correctly (WRC) per minute
by calculating the percentage of intervention data points that exceeded the highest baseline data
point.
English language learners. One out of the seven ELLs had a PND score greater than
70%, suggesting large effects for that individual (see Table 27). One ELL had a PND score that
reflected a moderate effect.
Native English-speakers. As seen in Table 27, one of the six native English speakers had
a PND score above 70%, suggesting a large effect for that individual.
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Percentage of data points exceeding the median (PEM). PEM was found for all English
language learners and all native English speakers by calculating the percentage of the WRC
intervention data points that are higher than the median WRC data point for each individual in
the baseline phase.
English language learners. As seen in Table 27, two of the seven ELLs had PEM scores
greater than 70%, suggesting large effects. Two other ELLs had PEM scores in the moderate
effect range.
Native English-speakers. Two of the six native English speakers had PEM scores above
70%, suggesting large effects for those two individuals, with one of these two native Englishspeakers scoring a 100% PEM (see Table 27).
Improvement rate difference (IRD). IRD was calculated to find the difference in
improvement rates between the baseline phase and the intervention phase for WRC.
English language learners. One out of seven ELLs had an IRD score greater than 70%,
suggesting a large effect for that individual (see Table 27). Two of the seven ELLs had IRD
scores in the moderate effects range.
Native English-speakers. One of the six native English-speakers had an IRD score above
70%, suggesting large effects for that individual student (see Table 27). One native Englishspeaker had an IRD score in the moderate effect range.
Pairwise data overlap squared (PDO2). The final non-overlap measure, PDO2, calculates
the overlap of all possible paired data comparisons between the WRC scores in the baseline
phase and WRC scores in the intervention phase.
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English language learners. As seen in Table 27, two of the seven ELLs had PDO2 scores
in the range for moderate effects.
Native English-speakers. One of the six native English speakers had a PDO2 score above
70%, indicating large effects for that individual student. Additionally, one native Englishspeaker had a PDO2 score in the moderate effect range.
Summary. See Table 28 for a summary of students by language status with large or
moderate effects on the four non-overlap indices for WRC. Among the seven ELLs, one ELL
had large effects on three of the non-overlap measures and a moderate effect on the fourth and a
second ELL had a large effect on one non-overlap method with moderate effects on the
remaining three. Three additional ELLs had moderate effects of 50% or higher on at least one
non-overlap measure. Among the six native English-speakers, one native English-speaker had
large effects on all four non-overlap measures, while another had one large effect and two
moderate effects.
Analysis for Research Question 3
The third research question was a secondary research question and investigated whether
preintervention receptive vocabulary, as measured by the PPVT-IV, was related to gains in
phoneme awareness, letter sound knowledge, word reading skills, and spelling for English
language learners.
Analysis
Scatterplots were first created to aid in visual inspection of the data. Then, Spearman’s
rank-order correlation, a nonparametric measure of statistical dependence between variables, was
performed to indicate any possible correlations between receptive vocabulary and gains on
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variables measured at pretest and posttest. The Spearman’s rank-order correlation is the
nonparametric version of the Pearson product-moment correlation coefficient and was chosen
because of the small sample size (n = 7) and because linearity was violated, an assumption of
Pearson product-moment correlation. Assumptions of Spearman’s correlation are (1) two
variables that are continuous and/or ordinal, (2) variables represent paired observations, and (3)
there is a monotonic relationship between the variables. A monotonic relationship means that
either as the value of one variable increases, so does the value of the other variable; or as the
value of one variable decreases, so does the value of the other variable. The Spearman
correlation coefficient, rs, can range from +1 to -1 with +1 indicating a perfect association of
ranks, a rs of 0 indicating no association of ranks, and a rs of -1 indicating a perfect negative
association of ranks.
Results
Visual inspection of the scatterplots did not reveal a consistent pattern between receptive
vocabulary and gain scores on any of the subtests measured at pretest and posttest, including
CTOPP Blending, phoneme segmentation (PSEG), letter sound identification (LS), WRMT-R
Word Identification and Word Attack, and spelling. Although no monotonic relationships were
found when examining the scatterplots, Spearman’s correlation was run as an exploratory
analysis, with no significant correlations found. While not significant, negative correlations
were found between receptive vocabulary and letter sound knowledge, rs = -.321, and between
receptive vocabulary and spelling, rs = -.234, suggesting that, to some extent, ELLs with lower
receptive vocabulary scores made greater gains on these two variables (see Table 29).
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CHAPTER 5
Discussion
The purpose of this study was to investigate the effectiveness of a supplemental reading
program that emphasizes phoneme awareness and phonics with small groups of both native
English-speakers and ELLs whose first language is not Spanish. An examination of pretest and
posttest data as well as progress monitoring probe data revealed several key findings. First,
small reading groups composed of ELLs from a variety of language backgrounds and native
English-speakers benefitted from the code-oriented intervention, reinforcing the use of evidencebased instruction and more inclusive classroom teaching practices. Second, when disaggregated
by language status, both ELLs and native English-speakers benefitted from the reading
intervention. In addition, no significant relationship was seen for the ELLs between pretreatment
vocabulary and gain scores. The aim of this chapter is to review and interpret the results
obtained from this single-case design study. The major findings will be summarized by research
question. Then there will be a general discussion and the chapter concludes with limitations of
the study and areas for future research.
Research Question 1
The first of the two primary research questions investigated whether the supplemental
reading program which has been shown to be successful with native English-speakers (Blachman
et al., 1999; Blachman et al., 2004) is effective with small groups comprised of both ELLs and
native English-speakers.
Analysis of pretest to posttest gain scores for the whole group (including all English
language learners and all native English-speakers) showed that students made growth during the
intervention on all measures, including blending, segmenting, letter sound knowledge, word
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identification, word attack, and spelling, as indicated by both statistically significant effects on
all measures and large effects on four of the six measures and medium effects on two (see Table
7). This is consistent with what others have found—evidence-based practices focusing on
phonological awareness and decoding that are effective with groups of native English-speakers
(e.g., Blachman et al., 2004; Denton et al., 2006; Mathes et al., 2005; Vellutino et al., 1996) can
also be effective with mixed groups of ELLs and native English-speakers (Gunn et al., 2000;
2002; 2005; Kamps et al., 2007; Linan-Thompson & Hickman-Davis, 2002; Lovett et al., 2008;
Stuart, 1999; Vadasy & Sanders, 2010). This is particularly true of gains on word identification
and word attack (Denton, 2004; Gunn et al., 2000; 2002; Kamps et al., 2007) as well as spelling
(Stuart, 1999; Vadasy & Sanders, 2010).
Descriptive and visual analysis results were based on data from the DIBELS nonsense
word reading probes. As explained in previous chapters, each one minute probe provides two
scores for the same list of words, one for the number of correct letter sounds (CLS) and one for
the number of words read correctly (WRC), that is, blended for a fluent reading of the word. To
the best of my knowledge, no study has used both scores (CLS and WRC) from the nonsense
word reading probes, although several studies with ELLs did use CLS scores (Gyovai et al.,
2009; Healy et al., 2005; Kamps et al., 2007) and found that students were able to demonstrate
growth in the number of correct letter sounds per minute during intervention. During the
baseline phase, 10 of the 13 students had CLS probe score means in the DIBELS intensive range,
indicating that they were in the most need of intervention. During the intervention phase, 11 of
the 13 students’ CLS averages were in the core range, indicating that grade level benchmark
goals for that skill had been met. All 13 students were at the core level during the maintenance
phase (the time period after the intervention). No study reviewed presented CLS findings for
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students in mixed language groups (i.e., groups with both ELLs and native English-speakers).
Of the studies reviewed, the present study was the only one to report the WRC scores from the
nonsense word probes. For the group as a whole, less growth was seen in WRC than CLS,
perhaps explaining why studies with young students present data from a skill (CLS) that is a
precursor to the later skill (WRC). That is, students can be expected to correctly identify letter
sounds in a word before being able to correctly read the entire word as a blended unit. During
the baseline phase, nine of the 13 students had WRC probe score means in the DIBELS intensive
range, indicating that the majority of the students were in the most need of intervention. Five of
the 13 students (four ELLs and one native English-speaker) had intervention and maintenance
WRC probe score means at the DIBELS core level, indicating that grade level benchmarks for
reading nonsense words had been met for those five students.
The present study included four non-overlap methods for examining CLS and WRC
scores. Non-overlap methods should complement visual analysis of data and are calculated by
determining the percent of data that does not overlap between the baseline phase and the
intervention phase (Parker, Vannest, & Davis, 2014). The goal of non-overlap methods is to
provide a more easily quantifiable analysis of probe scores used in single-case design studies
rather than relying solely on visual analysis. No reading intervention study reviewed included
any non-overlap methods for mixed groups of ELLs and native English-speakers. The nonoverlap results in the current study do complement visual analysis, fulfilling a primary goal of
non-overlap methods. Specifically, for CLS, 11 of the 13 students had large effects on all four
non-overlap indices. Similarly, descriptive and visual analysis findings reported that 11 of the 13
students had CLS intervention probe score means in the core range. The non-overlap methods
for WRC were also reasonably consistent with what was found for WRC in descriptive and
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visual analysis. Four students had either moderate or large effects on three of the four nonoverlap indices and descriptive and visual analysis showed that five of the 13 students had WRC
intervention probe score means at the DIBELS core level.
Research Question 2
The second primary research question examined whether the supplemental reading
program which has been shown to be successful with native English-speakers can also be
effective with native English-speakers and ELLs whose first language is not Spanish when the
data are disaggregated by language status. This is an important question because many studies
with ELLs and native English-speakers do not disaggregate their findings by language status,
making it difficult to know much about the effectiveness for linguistically diverse students
(Moore & Klinger, 2014).
Analysis of pretest to posttest gain scores showed that both ELLs and native Englishspeakers made growth during the intervention, adding to the literature reporting that ELLs can
also benefit from explicit reading interventions initially designed for monolingual Englishspeakers (e.g., Denton et al., 2004; Gunn et al., 2000, 2002, 2005; Linan-Thompson & HickmanDavis, 2002; McMaster et al., 2008). Large effects were demonstrated by native Englishspeakers on all six variables. ELLs exhibited large effects on four of the six variables and
medium effects on the other two variables. These findings are consistent with previous studies
reporting the effectiveness of code-oriented interventions on the reading skills of ELLs,
particularly for knowledge of letter sounds (Vaughn, Mathes et al., 2006), word attack (Gunn et
al., 2000; 2002; 2005; Vaughn, Cirino, et al., 2006; Vaughn, Mathes et al., 2006), word
identification skills (Gunn et al., 2000; 2002; 2005; Quiroga et al., 2002; Vaughn, Cirino, et al.,
2006), and spelling (Stuart, 1999; Vadasy & Sanders, 2010). Certainly an ultimate goal for
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future research is to demonstrate that early reading interventions can begin to close the
achievement gap between ELLs and native English-speakers. However, in order to conduct
those future studies, researchers must first be able to demonstrate that strategies are effective for
both language groups. In this study, gain score analysis showed that both language status groups
made growth during the intervention.
When examining the gain scores for the six variables administered at pretest and posttest
by individual ELL students, most students demonstrated positive gain scores. Consistent with
previous research, ELLs with varying levels of English language proficiency benefitted from the
intervention and low levels of English language ability did not necessarily hinder responsiveness
(Gunn et al., 2000; 2002; 2005; Vaughn, Mathes et al., 2006). For example, Aslan, the only
student whose English language proficiency was considered to be at the beginner level, the
lowest level according to the New York State English as a Second Language Achievement Test
(NYSESLAT), had the greatest gains of all the students on the spelling measure (see Appendix
F). Philip, the only student at the intermediate English language proficiency level (the next to
lowest level) according to the NYSESLAT, made the greatest gains out of all the students on the
blending subtest (see Appendix F). Additionally, Philip had the second highest gain scores on
the segmenting measure and on the letter sound identification measure (see Appendix F).
Direct comparisons were not made between the ELLs and the native English-speakers on
pretest to posttest gains as the students started at different levels based on pretest scores. It is
worth noting that ELLs had higher mean pretest scores on five of the seven subtests administered
at pretest (refer to Table 18). Differences between pretest scores for ELLs and native Englishspeakers were examined using the independent-samples t-test when possible and the MannWhitney U test when assumptions of the independent-samples t-test were violated. One variable,
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pretest spelling, revealed a statistically significant score difference in favor of the ELLs, U = 36,
Z = 2.237, p = .035. See Figure 8 for a visual depiction of ELLs’ and native English-speakers’
spelling pretest scores. An interesting observation is that the mean score for ELLs at pretest was
higher than the mean score for native English-speakers at posttest (refer to Table 18).
As indicated previously, descriptive and visual analysis results, based on data from the
DIBELS nonsense word reading probes, reflect two scores (CLS and WRC), only one of which
(CLS) has been reported in studies of reading intervention with ELLs (Gyovai et al., 2009; Healy
et al., 2005; Kamps et al., 2007). Five of the seven ELLs had baseline CLS probe score means at
the intensive level and five of the six native English-speakers had CLS baseline probe score
means at the intensive level, indicating that the majority of students in both language groups
were in need of supplemental instruction in this area. Growth was observed by all students
during the intervention phase. Six of the seven ELLs had intervention CLS probe score means in
the core range and five of the six native English-speakers had CLS intervention probe score
means in the core range, indicating grade level benchmarks for this particular skill had been met
for the majority of students in both language status groups. Consistent with findings by Gyovai
et al. (2009) and Healy et al. (2005), two single-case designs with only ELL participants, all
ELLs in the present study made CLS probe score gains from baseline to intervention. Kamps et
al. (2007) reported that approximately 60% of ELLs in a direct instruction reading intervention
reached grade level benchmarks for CLS per minute. In the present study, 86% of ELLs reached
grade level benchmarks according to intervention probe score means and 100% of ELLs met
grade level benchmarks according to maintenance probe score means. Kamps et al. (2007) did
include native-English speakers in the intervention study, but, unlike the present study, did not
report the number of native English-speakers meeting grade level benchmarks for CLS per
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minute. In the present study, 83% of native English-speakers had CLS intervention probe score
means meeting grade level benchmarks and 100% of native English-speakers met grade level
benchmarks according to CLS maintenance probe mean scores. Although no comparisons can
be made to WRC because this score has not been reported in other studies, 57% of ELLs met
grade level benchmarks according to intervention probe score means and the same 57% of ELLs
met grade level benchmarks according to maintenance probe score means. One native Englishspeaker (representing 16% of the native English-speaking participants) met grade level
benchmarks according to intervention probe score means for WRC and the same one native
English-speaker remained at the core level during the maintenance phase.
The final method of analysis for research question two involved utilizing four nonoverlap methods to calculate the percentage of data that does not overlap between baseline and
intervention for both CLS and WRC probe scores. In my review of phonological awareness and
phonics-based interventions using single-case designs, only the three participant study (all
kindergarten ELLs) by Peterson et al. (2014) included a non-overlap method. Peterson et al.
(2014) used percentage of all non-overlapping data (PAND), a method not used in the current
study because it is best suited for studies with more (60 to 80) data points (Parker et al., 2007).
Thus, comparisons cannot be made between the current study and the study by Peterson and
colleagues. For the current study, the analysis of the four non-overlap methods on CLS probe
scores resulted in highly consistent findings for both ELLs and native English-speakers, with all
seven ELLs demonstrating large effects on all four indices and four of the six native Englishspeakers demonstrating large effects on all four indices. The four non-overlap methods for WRC
probe scores were not as consistent for either language group. One of the seven ELLs had large
effects on three of the non-overlap measures and a moderate effect on the fourth and another

112

ELL had a large effect on one non-overlap method with moderate effects on the remaining three.
Three other ELLs had moderate effects of 50% or higher on at least one non-overlap measure.
One native English-speaker had large effects on all four non-overlap measures, while another
had one large effect and two moderate effects.
Research Question 3
The third research question was a secondary question and investigated whether
preintervention receptive vocabulary, as measured by the PPVT-IV, was related to gains in
phoneme awareness, letter sound knowledge, word reading skills, and spelling for English
language learners. Similar to findings in the limited number of intervention studies including
measures of receptive vocabulary for ELLs, no consistent pattern was revealed between ELLs’
receptive vocabulary measured at pretest and any gain scores on posttest measures (Dussling,
2014; Vadasy & Sanders, 2010) and there were no significant correlations. However, it should
be noted that negative correlations were found between preintervention receptive vocabulary and
letter sound knowledge and spelling. This may suggest that ELLs with lower vocabulary levels
made greater gains on these two variables.
General Discussion
The present study is unique in several ways. The small groups were comprised of
English language learners whose native language was not Spanish and native English-speaking
students. The inclusion of a variety of native language backgrounds with native Englishspeakers is noteworthy because the majority of research on ELLs focuses on Spanish-speakers
(Betts, Bolt, Decker, Muyskens, & Mastron, 2009; Genesee et al., 2006), making research on
other culturally and linguistically diverse populations crucial as there are more than 400
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languages represented in U.S. classrooms (Boyle et al., 2010). Including both ELLs and native
English-speakers in the small reading groups was also important for several reasons. First, this
promoted a more inclusive grouping arrangement than sometimes seen with ELLs. In some
school districts, the only supplemental reading instruction provided to ELLs is in the form of
pull-out instruction with other English language learners, segregating them from their native
English-speaking peers. Second, grouping ELLs and native English-speakers together allowed
for the examination of a supplemental reading intervention with mixed language groups of
students identified as needing additional reading help. Because most ELLs across the country
receive reading instruction solely in English (August, 2006; Goldenberg, 2008), it is especially
important to know more about interventions that can be effective with native English-speakers as
well as with ELLs, particularly if the students are receiving the instruction together.
Additionally, the present study included a pretest and posttest battery, an uncommon
feature of single-case research and something that was only included in one study reviewed
(Gyovai et al., 2009). Often, single-case research designs rely solely on data from progress
monitoring probes administered at baseline and intervention. Although the present study
included progress monitoring probes at baseline and intervention, as well as a short maintenance
phase, the addition of the pretest and posttest battery allowed for a more complete picture of
change than provided by using only progress monitoring probes. Subtests included in the pretest
and posttest battery were able to measure a broader range of reading skills than the one-minute
probes (i.e., blending, segmenting, letter sound knowledge, real and nonsense word reading, and
spelling) and included some standardized (norm-referenced) tests.
It is worth noting that the presence of a maintenance phase after the completion of the
intervention is also a unique aspect to this study. To the best of my knowledge, no reading
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intervention study with ELLs has included data from a maintenance phase. In a review of 113
education and psychology studies published in 2008, Shadish and Sullivan (2011) found that
68% of single-case research designs had no maintenance phases, and 98.4% had two or fewer
maintenance phases. The current study had three maintenance phases, one phase for each small
reading group after the completion of the intervention phase. Since sustaining and maintaining
the effects of an intervention is one of the most important goals of intervention research,
especially educational intervention research (Kaiser, 2014), the inclusion of this phase is a
strength of the current study.
This study is also unique because in addition to visual analysis of progress monitoring
probes, the most common analytic method in single-case research (Smith, 2012), four nonoverlap indices were also used to supplement visual analysis. As noted earlier, non-overlap
methods both complement visual analysis and provide a quantitative way of expressing the
results. While non-overlap techniques help to better quantify the effectiveness of single-case
interventions (Gast, 2010; Kazdin, 2010; Parker et al., 2011), the majority of studies using nonoverlap techniques only use one—percentage of non-overlapping data (Campbell, 2013; Maggin
et al., 2011). Percentage of non-overlapping data (PND) is not considered to be a complete nonoverlap method because it relies solely on one data point (the highest data point in the baseline
phase) and thus, has well-documented limitations (Kratochwill et al., 2010; Parker & Vannest,
2009; Parker et al., 2011). Although there are severe drawbacks to this particular non-overlap
method, PND was used in the present study because it does remain widely published and it often
correlates well with descriptive and visual analysis (Parker et al., 2007; Parker et al., 2009). The
present study used percentage of non-overlapping data as well as three other non-overlap
methods, totaling four non-overlap methods, something that has not been done in a published
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reading intervention study. The three additional non-overlap methods (percentage of data points
exceeding the median [PEM], improvement rate difference [IRD], and pairwise data overlap
squared [PDO2]) are newer than PND and were created to offer solutions to problems inherent
with PND. For example, PEM utilizes the median of baseline data points, freeing this nonoverlap method from the extreme influence of one data point which may be an outlier (Ma,
2006). Additionally, IRD and PDO2 are both considered complete non-overlap methods,
meaning that all data points in all phases (baseline and intervention) are utilized in the
calculations. Although more recent studies are using some of the newer non-overlap methods
(e.g., Grünke, Boon, & Burke, 2015), there has not been a direct comparison of these methods.
The present study is the first to provide an opportunity to compare these four non-overlap indices
(PND, PEM, IRD, and PDO2) in a reading intervention study. For CLS there were highly
consistent findings across the four non-overlap indices, with 11 of the 13 students’ scores
showing large effects on all four indices. For WRC, the results across indices were less
consistent. Four of the 13 students had either moderate or large effects on at least three of the
four indices, and three additional students had moderate effects on at least one. One non-overlap
method did not appear to agree with descriptive and visual analysis more than others. Additional
research is needed to further explore the relationship of these methods when used together in
single-case intervention research.
The inclusion of a developmental spelling measure during the pretest and posttest
batteries is another unique aspect of the current study. Of the reading intervention studies with
ELLs reviewed, only three (Lovett et al., 2008; Stuart, 1999; Vadasy & Sanders, 2010) included
a measure of spelling, one of which (Lovett et al., 2008) mentioned assessing ELLs and native
English-speakers in grades 2 to 8 using the WRAT-3 Spelling subtest (Wilkinson, 1993), but no
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results from the subtest were presented. Developmental spelling for ELLs is an area where
future research is clearly needed. In their review of 17 literacy intervention studies for ELLs,
Shanahan and Beck (2006) found only two that reported spelling outcomes, and only one of the
two (Stuart, 1999) was published in a peer-reviewed journal. A more recent study on phonicsbased instruction for kindergarten ELLs and native English-speakers was conducted by Vadasy
and Sanders (2010) did include a spelling subtest, with treatment students significantly
outperforming control students. Additionally, based on classroom observations, Vadasy and
Sanders found a positive relationship between the amount of time classroom teachers spent on
phonics and spelling outcomes. Similar to the current study, the researchers assessed students’
dictation attempts utilizing the Tangel and Blachman (1992) rubric in order to give partial credit
for words depending on the phonetic sophistication of the spellings.
Nonsense word growth during the study deserves additional attention. Although only
real words were used during instruction, nonsense words were used for assessment purposes to
measure how well a student has learned letter-sound correspondences and phonological recoding
skills in words a student has not seen before (Fien et al., 2008). Nonsense words were used to
measure the transfer of decoding skills in 18 of the 38 phonics intervention studies included in
the National Reading Panel Report (2000), with a moderate effect size across studies of 0.67.
Although none of the studies in the National Reading Panel Report included ELLs, recent studies
with ELLs have used WRMT Word Attack (e.g., Kamps et al., 2007; Quiroga et al., 2002;
Vaughn, Mathes, et al., 2006) and DIBELS NWF (e.g., Gyovai et al., 2009; Healy et al., 2005;
Kamps et al., 2007) as measures of nonsense word reading.
A unique aspect of this study was the combination of two different nonsense word
measures, allowing for a broader picture of student reading growth. The WRMT Word Attack

117

subtest, administered at pretest and posttest, is an untimed measure, while the DIBELS NWF
probe is a one-minute timed measure. Reviewing performance on both an untimed and timed
measure of nonsense word reading allows for a discussion of accuracy of word reading as well as
fluency. With regard to the untimed WRMT Word Attack subtest, students made significant
gains with large effects (d = 1.07) when data were analyzed for the group as a whole and,
similarly, when the data were analyzed by language status, both ELLs and native Englishspeakers demonstrated significant gains and large effects (d = 1.09 for ELLs and d = 1.39 for
native English-speakers). This finding is worth highlighting because it demonstrates that students
in both language groups, with only 26 to 30, 30-minute lessons, made significant gains on an
untimed measure of nonsense word reading, an important transfer skill showing that they
understand how the alphabetic principle works.
On the other hand, when nonsense word reading was timed, as on the DIBELS NWF
probes, fewer students demonstrated large or moderate growth as indicated by the non-overlap
indices. The WRC timed probe score means during the intervention phase and the maintenance
phase revealed that seven of the 13 students were still performing at the DIBELS intensive, or
lowest level, on this skill. This suggests that while the students made significant growth in
accurate decoding abilities, as measured by the untimed test, the automaticity and fluency
required on a timed measure—features of more advanced word recognition (Ehri, 1992)—still
needs to be developed. It is worth noting that students were able to show much more growth in
correct letter sounds per minute than in words read correctly per minute, signaling that reading
whole words as a blended unit, as opposed to sounding out a word letter by letter, is a skill that is
more advanced and takes longer to develop. While decoding accuracy is necessary for proficient
reading, it is not sufficient as readers need to develop decoding skills at a level of fluency and
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automaticity (Laberge & Samuels, 1974). Beginning readers must not only understand lettersound correspondences to effectively decode unfamiliar words (Ehri, 2004), but must also
develop the ability to do this automatically to become fluent readers (Stahl, 2004). This suggests
that for those students who were at the core level for CLS, but not for WRC, more supplemental
code-oriented instruction may be appropriate. The developmental trajectory of reading skills,
including the progression from sound by sound decoding to fluent reading of whole words, may
be understood through Ehri’s phases of word development and the instructional hierarchy, two
theories that will be explained briefly. These theories may help clarify the intricate process of
learning a new skill as well as provide insight as to where instruction should go next.
The progression from sound by sound decoding to blending sounds together to produce
fluent word reading can be explained using Ehri’s phases of word development (Ehri 1991, 1994,
1999; 1995; 2005; Ehri & McCormick, 1998). Ehri and McCormick explain that the five phases:
(1) pre-alphabetic, (2) partial-alphabetic, (3) full-alphabetic, (4) consolidated-alphabetic, and (5)
automatic-alphabetic, are “characterized by learners’ understanding and use of the alphabetic
system in their word reading” (p. 140). The six students that stayed at the DIBELS intensive
level for WRC during all phases of the study may be in the early full-alphabetic phase, described
as one where students spend a great deal of time sounding out letters (Chall, 1983; Ehri &
McCormick, 1998). The two students with scores at the DIBELS strategic level, either at the
intervention phase or maintenance phase, may be at the end of the full-alphabetic phase. The
five students who reached the DIBELS core level for WRC may be entering the consolidatedalphabetic phase, one where students have more advanced decoding strategies and can apply
knowledge of patterns. Ehri and McCormick (1998) postulate that a student at this phase has
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advanced “working knowledge [that] is revealed in tasks requiring [them] to read real words they
have never read before or nonwords” (p. 155).
These nonsense word reading performance differences may also be understood through
the instructional hierarchy (Haring & Eaton, 1978), a conceptual framework to analyze student
learning. The instructional hierarchy is comprised of four levels of performance students go
through when learning and is the result of research on the relationship between a child’s
proficiency in a skill and retention of the skill (Haring & Eaton, 1978). The four phases of the
conceptual model are acquisition, fluency building (proficiency), generalization, and application
or adaption. Of particular interest in this study are acquisition and fluency building. The first
phase, acquisition, is when a student has just begun to acquire the target skill, such as decoding.
Performance may be slow and inaccurate during acquisition and students benefit from
demonstration, modeling, and immediate feedback. The six students that stayed at the DIBELS
intensive level for WRC during all phases of the study are likely in the acquisition phase. A
student enters the second phase, fluency building, once they have become accurate in the skill,
but may not necessarily have the appropriate level of fluency to complete the skill in a
meaningful way. Haring and Eaton (1978) provided an example that is relevant to the present
study in which WRC scores ranged from intensive to core, illustrating that some children at the
end of the intervention had not yet reached the fluency building stage, highlighting goals for
continued instruction and suggesting a way to possibly distinguish those who continue to need
more help:
The difference between acquisition and fluency may be illustrated by considering the
child who diligently sounds out each word compared with the child who decodes
smoothly and quickly without hesitation. Both students may be extremely accurate
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readers; however, the first child is still acquiring the mechanics of unlocking each word
while the second child has mastered basic decoding skills and is able to concentrate on
the meaning of the story (p. 26).
Limitations of the Study and Areas for Future Research
One possible limitation of the study is that the researcher (myself) implemented the small
group lessons. According to Kazdin (2011), there is the possibility that the person implementing
the intervention may unintentionally influence assessment outcomes. In an effort to combat this,
independent testers and observers were recruited. Trained graduate students in school
psychology administered the pretest and posttest batteries and, for reliability purposes, were
observed by each other for 19% of the sample (r = .99). Treatment fidelity was monitored by an
independent observer on six separate occasions to record the degree to which the instructor
(myself) adhered to the steps of the program. The observer filled out an evaluation sheet rating
me on how the instructions were aligned, if the materials were ready, the pacing of the lesson,
the type of feedback provided to students, and student attention during the lesson. The mean
adherence percentage for all observations was 95%. Additionally, since I administered the
progress monitoring probes, I digitally recorded them and hired a graduate student in school
psychology to listen to 15% of the recordings (selected randomly) and independently score the
assessments for interobserver agreement purposes (r = .99). Although treatment fidelity for
observed lessons and the interobserver agreement on the progress monitoring probes were high, a
goal for future research is to have a larger study with trained teachers or paraprofessionals (other
than the primary investigator) implementing the intervention.
Another limitation relates to the method of participant selection. By basing inclusion in
the study on teacher recommendations and an end-of-kindergarten screening, some students
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entered the first grade intervention with higher reading abilities than anticipated based on the
screening conducted three months earlier. Because there can be a lot of change in young
students’ reading abilities in three months, screening students closer to the actual start of the
initiation of the study might have resulted in different scores and, consequently, perhaps some
change in students who were selected. However, screening students at the end of kindergarten,
approximately three months before the start of the first grade intervention, did facilitate starting
the intervention earlier in the fall semester and provided more opportunities for instruction. An
additional limitation in terms of sample selection was that selecting participants from a district
with a very small population of ELLs presented special challenges. For example, after the
kindergarten screening, more ELLs than native English-speakers had to be eliminated because of
scores that were too high to qualify for extra reading support. After eliminating those ELLs, the
remaining pool of ELLs was quite limited. An alternative sampling procedure with a small
number of ELLs would be to sample first from the ELLs, and once their screening has been
completed, oversample from the native English-speakers in order to match the native Englishspeakers more closely to the reading skills of the ELLs. Ideally, in future research, I would hope
to have access to a larger pool of ELLs, making it more likely that students from different
language groups can be matched on early reading skills. If I have access to a larger pool of
ELLs, it is quite likely that some of the students will be native Spanish-speakers and I would not
want to exclude this group of ELLs from participation. Including native Spanish-speakers with
ELLs from other language backgrounds and native English-speakers would enhance future
research.
A third limitation of the study relates to the length of the intervention and the number of
lessons received by each group. While the goal was for all groups to receive 30 lessons, the
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number varied slightly due to school assemblies, snow days, or other special events. This is a
problem inherent with doing research in schools and often unavoidable. Each of the three small
reading groups received approximately six weeks of supplemental lessons, an intervention length
considered relatively short by some researchers (Al Otaiba et al., 2014). It is worth noting that
Gunn et al. (2000) implemented a two year intervention study (with native English-speakers and
native Spanish-speakers) and the intervention students significantly outperformed the control
students on measures of word attack after the first year, but not on word identification or oral
reading fluency. After two years, however, the intervention students significantly outperformed
the control students on all Woodcock-Johnson Tests of Achievement (Woodcock & Mather,
1990), including word identification and oral reading fluency, highlighting the benefits of a
longer intervention. However, the tight timeframe for the current study was needed to facilitate
school scheduling and the logistics of my teaching all three groups during the fall semester.
While the supplemental reading instruction was shorter than many intervention studies, six
weeks of progress monitoring has been shown to be a good predictor of students who may
require more intensive interventions (Compton et al., 2012; Fuchs, Fuchs, & Compton, 2012).
Future research should include longer intervention phases to see if the amount of growth could
be increased, as the intensity of interventions is affected by factors such as the amount of time
per lesson and the number of weeks the intervention is provided. For example, there was a lot of
growth in terms of letter by letter decoding on the progress monitoring probes (when scored
according to CLS), but less growth overall in terms of fluently reading whole nonsense words in
the one minute timed probe (when scored according to WRC). Perhaps in a longer study more
growth would be seen in WRC, as a longer intervention may influence fluency as well as
accuracy. It is also possible that WRC probe scores and growth could be used by teachers to
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discriminate between students for whom a short intervention is adequate (e.g., 6 weeks) and
those who may require a longer and more intensive intervention.
A limitation that is inherent to all single-case designs relates to sample size. A criticism
against single-case designs is that the results may not be generalizable to other groups (Kazdin,
2011; Neuman & McCormick, 1995). In order to increase the external validity, direct and
systematic replication is necessary.
An additional area for future research would be to include a longer maintenance phase for
all supplemental reading groups. As indicated previously, maintenance data in single-case
design studies related to early reading intervention with ELLs is lacking. Due to time restrictions
within the school calendar, the last group to enter the intervention, Group 3, only received one
maintenance probe administration (see Figure 3). Even though Group 3 had only one
maintenance probe, data from Group 1, with seven maintenance probes, and data from Group 2,
with five maintenance probes, suggest that students were able to sustain and maintain the effects
of the intervention during the short maintenance phase.
Conclusion
English language learners are the fastest growing population of students in the United
States (Calderon, Slavin, & Sanchez, 2011; United State Census Bureau, 2010). U.S. schools
have seen a 57 percent increase in ELL students in the last 20 years, while the total growth for all
students was 4 percent (National Education Association, 2015). This rapidly growing student
demographic is rich in cultural and linguistic diversity, with over 400 languages spoken by ELLs
in schools across the country (Boyle et al., 2010). It is estimated that one in five students has a
home language other than English (Gonzalez, Yawkey, & Minaya-Rowe, 2006), raising many
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concerns over how educators can best meet the needs of this diverse group of learners. As the
number of English language learners increases in schools across the country, educators face the
challenge of teaching content to students learning a new language, many of whom experience
academic failure (Klinger et al., 2006; McCardle, Mele-McCarthy, Cutting, Leos, & D’Emilio,
2005; Snow et al., 1998) and perform below grade level on reading achievement tests (Bravo,
Hiebert, & Pearson, 2007). Fortunately, research has shown that English language learners can
benefit from reading interventions originally designed for monolingual English students (Gunn et
al., 2000, 2002, 2005; Linan-Thompson et al., 2007; Quiroga et al., 2002) and the current study
adds to that literature. Utilizing a single-case research design, the findings from this study
expand upon research on early literacy interventions for ELLs, specially focusing on those whose
native language is not Spanish. The present study adds to the literature showing that phonicsbased interventions can help improve the word reading skills of ELLs (Denton et al., 2004; Gunn
et al., 2000, 2002, 2005; Stuart, 1999; Vadasy & Sanders, 2010). With the population of English
language learners in U.S. schools continuing to rise, more and more teachers in states across the
country will be responsible for educating culturally and linguistically diverse students. English
language learners come to the classroom with varying levels of English proficiency, various life
and school experiences, as well as different learning needs.
It is important to reiterate a few words of caution—not all ELLs, just like not all native
English-speakers—are in need of supplemental reading help (see, for example, Gersten et al.,
2007). There is the possibility that teachers may underestimate the performance abilities of
ELLs. This may relate to the need to better prepare teachers to work with the increasingly
diverse demographic of students in schools across the country. Most general education teachers
have at least one ELL in their classroom, but less than 30 percent of teachers have had
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opportunities for professional development in working with ELLs (Ballantyne, Sanderman, &
Levy, 2008). It is worth noting that on the screening measures administered at the end of
kindergarten in the current study, ELLs on average had higher blending and word identification
scores than native English-speakers and a larger percentage of ELLs than native Englishspeakers were ineligible because of high scores. This may reflect less understanding of the
academic potential of the ELLs, and, consequently, an assumption by the teachers that the
recommended ELLs were all in need of supplemental reading help. It is also possible in this case
that the teachers were simply trying to facilitate the study going forward, and in a school district
with a small population of ELLs, recommended the students they felt would be the best fit for the
study.
Finally, this study demonstrated that a program that builds on phoneme awareness skills
and emphasizes explicit instruction in the alphabetic code can be beneficial for ELLs and native
English-speakers placed in small reading groups together, supporting the use of evidence-based
practices in more inclusive grouping arrangements. This provides more support for the idea that
classroom teachers can successfully work with both English language learners and native
English-speakers. Kamps et al. (2007) points out that this is an important finding for schools and
administrators because resources used for intervention implementation can be shared by students
struggling with reading in both language status groups (English language learners and native
English-speakers). Certainly, not all first grade or young ELLs need supplemental reading help,
but those that do can benefit from the same type of instruction that has proven beneficial to
native English-speakers.
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Table 1
Demographic Information for All Participants
Student
Gender Age Language(s) Other than
English Spoken at Home
Group 1
Hamsa*
6-1
Tamil
F
Josip*
6-3
Bosnian
M
Nick
6-2
M
Sam
M
6-3

Parent’s Level of Education

Graduate degree
Bachelor degree
Not reported
Some college, but no degree

Group 2
Shen*
Daya*
Karina*
Trevor
Stephen

M
F
F
M
M

6-0
6-2
6-0
6-4
6-4

Chinese
Tamil
Turkish and Russian

Did not complete high school
Graduate degree
Did not complete high school
Some college, but no degree
Associate degree

Philip*
Aslan*
Leah
Marcus

M
M
F
M

6-0
6-1
6-2
6-7

French, Lingala, and Tshiluba Bachelor degree
Turkish and Russian
Did not complete high school
Some college, but no degree
High school

Group 3

Note. An asterisk denotes that the student is an English language learner.
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Table 2
Final Composition of Groups with Screening Scores
Student
Word
Letter
Letter
Blending
Nonsense
ID
Name
Sound
Words
Group 1
Hamsa*
7
9
9
4
0
Josip*
11
10
9
8
3
Nick
9
10
7
0
0
Sam
1
10
6
0
0
Group 2
Shen*
17
10
7
7
0
Daya*
5
10
9
7
0
Karina*
3
10
7
2
0
Trevor
2
9
8
1
0
Stephen
3
10
10
6
0
Group 3
Philip*
1
10
1
1
0
Aslan*
0
9
6
1
0
Leah
1
10
8
4
0
Marcus
5
9
3
6
0
Note. An asterisk denotes that a child is an English language learner; Word ID = Woodcock
Reading Mastery Test-Revised Word Identification subtest (max raw score = 106); Letter
Name = Texas Primary Reading Inventory Letter-Name Knowledge subtest (max score = 10);
Letter Sound = Texas Primary Reading Inventory Letter-Sound Knowledge subtest (max
score = 10); Blending = Texas Primary Reading Inventory Blending Onset-Rimes and Phonemes
(max score = 8); Nonsense Words = researcher devised nonsense word reading task (max score =
5).
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Table 3
Treatment Fidelity
Observation
Number

Group
Number

Lesson Number

Number of
Percentage of
Items Scored
Adherence
as “Yes”
1
1
22
14/15
93%
2
1
24
14/15
93%
3
1
30
14/15
93%
4
2
21
14/15
93%
5
3
12
18/18
100%
6
3
24
18/18
100%
Note. The two observations for Group 3 included more items because of the “Say-It-and-MoveIt” phoneme awareness warm-up activity.
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Table 4
Overall Independent Observer Lesson Evaluation
Observation
Number

Group
Number

Lesson
Number

1

1

22

2
3
4

1
1
2

24
30
21

5
6

3
3

12
24

Lesson
Difficulty

All Lesson
Components
Observed?

All Lesson
Components
Observed in
Order?

Lesson
QualityGut
Response

Lesson
QualityResponse
Based on
Criteria

AverageDifficult
Difficult
Difficult
EasyAverage
Easy
Difficult

Yes

Yes

Excellent

Excellent

Yes
Yes
Yes

Yes
Yes
Yes

Excellent
Excellent
Excellent

Excellent
Excellent
Excellent

Yes
Yes

Yes
Yes

Excellent
Excellent

Excellent
Excellent
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Table 5
Interrater Reliability of Developmental Spelling Test
Word
Percent of agreement
Mat
96%
Lap
96%
Sick
100%
Elephant
100%
Pretty
100%
Train
92%
Total Reliability
97%

r
.994
.996
1
1
1
.944
.992
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Table 6
Descriptive Statistics for Pretest and Posttest
Variable
N
Max score
Pretest
PPVT-IVa
CTOPP
PSEG
LS
Word ID
Word Attack
Spelling

13
13
13
13
13
13
13

160
20
34
30
106
45
36

M

SD

Range

97.08
6.54
23.15
22.23
8
1.69
20.85

13.42
2.73
5.49
3.88
5.39
2.53
8.96

69-122
2-9
15-30
14-29
3-22
0-9
5-29

Posttest
CTOPP
13
20
9.31
4.31
1-15
PSEG
13
34
26.23
4.25
19-32
LS
13
30
27.15
2.12
22-30
Word ID
13
106
13.15
8.14
2-27
Word Attack
13
45
5.85
5.70
0-18
Spelling
13
36
24.69
4.73
17-30
Note. PPVT-IV = Peabody Picture Vocabulary Test IV (max standard score = 160); CTOPP =
Comprehensive Test of Phonological Processing (CTOPP) Blending Subtest (max raw score =
20); PSEG = Phoneme Segmentation Test (max raw score = 34); LS = Individual Letter Sound
and Digraph Identification (max raw score = 30); Word ID = Woodcock Reading Mastery TestRevised Word Identification subtest (max raw score = 106); Word Attack = Woodcock Reading
Mastery Test-Revised Word Attack subtest (max raw score = 45); Spelling = Developmental
Spelling Test (max raw score = 36).
a
All scores are raw scores with the exception of PPVT-IV where standard scores are used.
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Table 7
Analysis of Pretest to Posttest Gain Scores for All Participants
Measure

CTOPP
PSEG
LS
Word ID
Word Attack
Spelling

Pretest M
(SD)
6.54 (2.73)
23.15 (5.49)
22.23 (3.88)
8.00 (5.39)
1.69 (2.53)
20.85 (8.96)

Pretest
Median
8.00
24.00
21.00
6.00
1.00
25.00

Posttest M
(SD)
9.31 (4.31)
26.23 (4.25)
27.15 (2.12)
13.15 (8.14)
5.85 (5.70)
24.69 (4.73)

Posttest
Median
11.00
25.00
27.00
11.00
3.00
25.00

Statistical tests
Paired-t (p, d, 1-β)
3.127 (.009*, .87, .82)
2.166 (.051, .60, .51)
4.046 (.002*, 1.12, .96)
3.278 (.007*, .91, .85)
3.849 (.002*, 1.07, .94)
3.040 (.010, .84, .80)

Wilcoxon Z (p, r, 1-β)
2.557(.011, .50, .66)
2.160(.031, .42, .51)
2.831 (.005, .56, .99)
2.450(.014, .48, .64)
2.852(.004*, .56, .77)
2.655(.008*, .52, .36)

Sign test Z (p, r)
1.443 (.146, .28)
2.021 (.039, .40)
2.598 (.006*, .51)
1.664 (.092, .33)
2.412 (.012, .47)
2.214 (.021, .43)

Note. Data are for all participants (n = 13). Data in bold are significant at the p < .05 level and data in bold with an asterisk were
significant at the p <.01 level, d = Cohen’s d effect size, r = r effect size. 1-β = empirical power. CTOPP = Comprehensive Test of
Phonological Processing (CTOPP) Blending Subtest (max raw score = 20); PSEG = Phoneme Segmentation Test (max raw score =
34); LS = Individual Letter and Digraph Sound Identification (max raw score = 30); Word ID = WRMT-R Word Identification subtest
(max raw score = 106); Word Attack = WRMT-R Word Attack subtest (max raw score = 45); Spelling = Developmental Spelling Test
(max raw score = 36).
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Table 8
CLS Descriptive Summary for Individuals in Group 1
Students
Hamsa*

Josip*

Nick

Sam

Baseline

18, 16, 13, 13, 14

21, 28, 23, 27, 37

Intervention

13, 18, 20, 29, 15, 32, 39,
44, 39, 31, 42, 42, 43, 44

26, 29, 39, 53, 40, 58, 49,
65, 45, 52, 55, 75, 84, 69

9, 11, 13, 15, 11, 16, 20,
21, 30, 28, 32, 23, 25, 28

23, 40, 30, 27, 29, 35, 20,
24, 25, 29, 18, 34, 41, 19

Maintenance

43, 55, 53, 44, 41, 31, 33

66, 74, 79, 58, 60, 68, 80

29, 23, 21, 42, 22, 35, 24

31, 41, 43, 47, 51, 48, 57

Probe scores
0, 6, 1, 8, 13

16, 21, 18, 18, 24

Probe score means
Baseline

14.8 (SD = 2.17)
DIBELS = Intensive

27.2 (SD = 6.18)
DIBELS = Core

5.6 (SD = 5.32)
DIBELS = Intensive

19.4 (SD = 3.13)
DIBELS = Strategic

Intervention

32.2 (SD = 11.46)
DIBELS = Core

52.8 (SD = 16.70)
DIBELS = Core

20.1 (SD = 7.74)
DIBELS = Strategic

28.1 (SD = 7.34)
DIBELS = Core

Maintenance

42.86 (SD = 9.06)
DIBELS = Core

69.29 (SD = 8.73)
DIBELS = Core

28 (SD = 7.87)
DIBELS = Core

45.43 (SD = 8.24)
DIBELS = Core

Note. An asterisk denotes that a child is an English language learner. CLS = correct letter sounds per minute. DIBELS scores:
Intensive = 0-18, Strategic = 19-24, Core = 25 and above.
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Table 9
CLS Descriptive Summary for Individuals in Group 2
Students
Shen*

Daya*

Karina*

Trevor

Stephen

Baseline

12, 9, 12, 12, 23, 14,
19, 28, 26

15, 13, 19, 19, 28, 25,
24, 23, 24

14, 16, 22, 15, 16, 15,
13, 20, 18

0, 7, 12, 0, 0, 0, 0, 21,
22

Intervention

24, 30, 27, 25, 40, 37,
36, 39, 45, 50, 49, 55

32, 37, 32, 39, 37, 36,
33, 31, 36, 39, 47, 50

27, 26, 41, 37, 37, 49,
41, 44, 47, 43, 36, 28

24, 40, 36, 40, 52, 46,
46, 41, 41, 36, 48, 57

Maintenance

45, 43, 51, 56, 49

46, 53, 41, 55, 65

37, 53, 35, 52, 43

56, 53, 40, 59, 62

53, 45, 50, 52, 59

Baseline

17.2 (SD = 6.98)
DIBELS = Intensive

21.1 (SD = 4.94)
DIBELS = Strategic

16.6 (SD = 2.92)
DIBELS = Intensive

6.9 (SD = 9.29)
DIBELS = Intensive

1.8 (SD = 3.56)
DIBELS = Intensive

Intervention

38.1 (SD = 10.28)
DIBELS = Core

37.4 (SD = 5.87)
DIBELS = Core

38 (SD = 7.70)
DIBELS = Core

42.3 (SD = 8.52)
DIBELS = Core

27.8 (SD = 12.37)
DIBELS = Core

Probe Scores
0, 0, 9, 0, 0, 0, 0, 0,
7
11, 14, 16, 10, 23,
40, 31, 34, 36, 36,
38, 45

Probe score
means

48.8 (SD = 5.12)
52 (SD = 9.17)
44 (SD = 8.31)
54 (SD = 8.51)
51.8 (SD = 5.07)
Maintenance DIBELS = Core
DIBELS = Core
DIBELS = Core
DIBELS = Core
DIBELS = Core
Note. An asterisk denotes that a child is an English language learner. CLS = correct letter sounds per minute. DIBELS scores:
Intensive = 0-18, Strategic = 19-24, Core = 25 and above.
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Table 10
CLS Descriptive Summary for Individuals in Group 3
Students
Philip*

Aslan*

Leah

Marcus

Baseline

0, 1, 3, 0, 0, 0, 0, 0, 0, 0,
0, 9, 0

0, 0, 0, 0, 0, 0, 0, 0, 9, 0,
0, 0, 8

6, 11, 10, 4, 5, 5, 0, 4, 6,
7, 7, 12, 8

0, 2, 4, 3, 4, 3, 10, 3, 16,
17, 22, 21, 20

Intervention

15, 0, 16, 23, 11, 12, 17,
24, 24, 21, 14, 21

28, 19, 22, 29, 29, 35, 38,
34, 41, 35, 32, 46

20, 15, 21, 18, 23, 31, 31,
32, 27, 28, 31, 23

26, 26, 22, 23, 26, 22, 20,
23, 26, 22, 29, 38

Probe Scores

Maintenance

39

28

35

25

Probe score means
Baseline

1.0 (SD = 2.55)
DIBELS = Intensive

1.3 (SD = 3.20)
DIBELS = Intensive

6.5 (SD = 3.23)
DIBELS = Intensive

9.6 (SD = 8.32)
DIBELS = Intensive

Intervention

16.5 (SD = 6.92)
DIBELS = Intensive

32.2 (SD = 7.61)
DIBELS = Core

25 (SD = 5.78)
DIBELS = Core

25.3 (SD = 4.75)
DIBELS = Core

Maintenance

39
28
35
25
DIBELS = Core
DIBELS = Core
DIBELS = Core
DIBELS = Core
Note. An asterisk denotes that a child is an English language learner. CLS = correct letter sounds per minute. DIBELS scores:
Intensive = 0-18, Strategic = 19-24; Core = 25 and above.

136

Table 11
WRC Descriptive Summary for Individuals in Group 1
Students
Hamsa*

Josip*

Nick

Sam

Probe Scores
Baseline

0, 0, 0, 0, 0

5, 4, 4, 8, 6

Intervention

0, 1, 3, 7, 0, 3, 0, 1, 13, 9,
14, 14, 11, 16

8, 8, 12, 14, 8, 3, 1, 3, 15,
3, 0, 4, 4, 10

Maintenance

15, 18, 13, 15, 14, 10, 11

21, 18, 25, 18, 18, 20, 22

0 (SD = 0)
DIBELS = Intensive
6.57 (SD = 6.1)
DIBELS = Core

0, 0, 0, 0, 0

0, 0, 0, 0, 0

0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0

0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 4

0, 0, 0, 0, 0, 0, 0

1, 0, 0, 0, 0, 0, 0

5.4 (SD = 1.67)
DIBELS = Core

0 (SD = 0)
DIBELS = Intensive

0 (SD = 0)
DIBELS = Intensive

6.64 (SD = 4.8)
DIBELS = Core

0 (SD = 0)
DIBELS = Intensive

0.29 (SD = 1.07)
DIBELS = Intensive

Probe score means
Baseline
Intervention

Maintenance

13.71 (SD = 2.69)
20.29 (SD = 2.63)
0 (SD = 0)
0.14 (SD = 0.38)
DIBELS = Core
DIBELS = Core
DIBELS = Intensive
DIBELS = Intensive
Note. An asterisk denotes that a child is an English language learner. WRC = words read correctly per minute. DIBELS scores:
Intensive = 0, Strategic = 1, Core = 2 and above.
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Table 12
WRC Descriptive Summary for Individuals in Group 2
Students
Shen*

Daya*

Karina*

Trevor

Stephen

Probe Scores
2, 0, 3, 1, 3, 2, 2, 3,
6

2, 2, 0, 0, 1, 0, 3, 3,
5

Intervention

4, 2, 1, 1, 1, 5, 0, 1,
4, 3, 5, 5

4, 1, 3, 7, 7, 4, 4, 0,
10, 12, 16, 18

Maintenance

2, 2, 3, 3, 0

16, 18, 14, 18, 22

Baseline

2, 5, 4, 3, 3, 0, 0, 1,
1

0, 2, 1, 0, 0, 0, 0, 0, 0

0, 0, 0, 0, 0, 0, 0, 0, 0

0, 0, 0, 0, 0, 0, 0, 0, 1,
0, 0, 0, 0, 0, 3, 0, 0,
0, 0, 0
0, 0, 1, 6

2, 1, 1, 0, 0, 0, 0, 0, 0,
1, 0, 0

3, 0, 0, 4, 0

0, 0, 0, 1, 0

0, 0, 0, 0, 0

Probe score
means
Baseline
Intervention

Maintenance

2.44 (SD = 1.67)
DIBELS = Core

1.78 (SD = 1.72)
DIBELS = Strategic

2.11 (SD = 1.76)
DIBELS = Core

0.33 (SD = 0.71)
DIBELS = Intensive

0 (SD = 0)
DIBELS = Intensive

2.67 (SD = 1.87)
DIBELS = Core

7.17 (SD = 5.75)
DIBELS = Core

0.83 (SD = 1.85)
DIBELS = Intensive

0.08 (SD = 0.29)
DIBELS = Intensive

0.42 (SD = 0.69)
DIBELS = Intensive

2 (SD = 1.22)
17.6 (SD = 2.97)
1.4 (SD = 1.95)
0.2 (SD = 0.45)
0 (SD = 0)
DIBELS = Core
DIBELS = Core
DIBELS = Strategic DIBELS = Intensive DIBELS = Intensive
Note. An asterisk denotes that a child is an English language learner. WRC = words read correctly per minute. DIBELS scores:
Intensive = 0, Strategic = 1, Core = 2 and above.
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Table 13
WRC Descriptive Summary for Individuals in Group 3
Students
Philip*

Aslan*

Leah

Marcus

Baseline

0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0

0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0

0, 0, 1, 0, 0, 1, 0, 0, 0, 0,
0, 0, 0

0, 0, 0, 0, 0, 0, 0, 0, 0, 1,
0, 0, 0

Intervention

0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0

0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0

2, 1, 2, 4, 1, 5, 7, 8, 3, 8,
11, 7

1, 0, 1, 0, 4, 2, 2, 2, 4, 1,
1, 0

Maintenance

0

0

5

Baseline

0 (SD = 0)
DIBELS = Intensive

0 (SD = 0)
DIBELS = Intensive

0.15 (SD = 0.38)
DIBELS = Intensive

0.08 (SD = 0.28)
DIBELS = Intensive

Intervention

0 (SD = 0)
DIBELS = Intensive

0 (SD = 0)
DIBELS = Intensive

4.92 (SD = 3.26)
DIBELS = Core

1.5 (SD = 1.38)
DIBELS = Strategic

Probe Scores

0

Probe score means

Maintenance

0
0
5
0
DIBELS = Intensive
DIBELS = Intensive
DIBELS = Core
DIBELS = Intensive
Note. An asterisk denotes that a child is an English language learner. WRC = words read correctly per minute. DIBELS scores:
Intensive = 0, Strategic = 1, Core = 2 and above.
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Table 14
CLS Non-Overlap Methods for All Participants
Student
CLS PND
CLS PEM
CLS IRD
CLS PDO2
Group 1
Hamsa*
79%
93%
79%
78%
Josip*
86%
93%
86%
89%
Nick
71%
100%
80%
89%
Sam
64%
93%
53%
71%
Group 2
Shen*
75%
100%
78%
91%
Daya*
100%
100%
100%
100%
Karina*
100%
100%
100%
100%
Trevor
100%
100%
100%
100%
Stephen
100%
100%
100%
100%
Group 3
Philip*
92%
92%
92%
84%
Aslan*
100%
100%
100%
100%
Leah
100%
100%
100%
100%
Marcus
67%
100%
84%
93%
Note. An asterisk denotes that the student is an English language learner; CLS = correct letter
sounds per minute; PND = percentage of non-overlapping data; PEM = percentage of date points
exceeding the median; IRD = improvement rate difference; PDO2 = pairwise data overlap
squared.
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Table 15
CLS Non-Overlap Summary for All Participants
Non-Overlap Method
Number of Students with
Large Effects (scores ≥70%)

Number of Students with
Moderate Effects (scores
between 50% - 69%)

PND
11/13
2/13
PEM
13/13
-IRD
12/13
1/13
PDO2
13/13
-Note. CLS = correct letter sounds per minute; PND = percentage of non-overlapping data; PEM
= percentage of date points exceeding the median; IRD = improvement rate difference; PDO2 =
pairwise data overlap squared.
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Table 16
WRC Non-Overlap Methods for All Participants
Student
WRC PND
WRC PEM
WRC IRD
WRC PDO2
Group 1
Hamsa*
79%
79%
79%
62%
Josip*
29%
50%
30%
21%
Nick
0%
0%
0%
0%
Sam
7%
7%
0%
1%
Group 2
Shen*
0%
50%
31%
24%
Daya*
50%
83%
64%
65%
Karina*
8%
17%
53%
2%
Trevor
0%
8%
0%
0%
Stephen
33%
33%
0%
11%
Group 3
Philip*
0%
0%
0%
0%
Aslan*
0%
0%
0%
0%
Leah
83%
100%
83%
95%
Marcus
42%
75%
67%
52%
Note. An asterisk denotes that the student is an English language learner; WRC = words read
correctly per minute; PND = percentage of non-overlapping data; PEM = percentage of date
points exceeding the median; IRD = improvement rate difference; PDO2 = pairwise data overlap
squared.
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Table 17
WRC Non-Overlap Summary for All Participants
Non-Overlap Method
Number of Students with
Large Effects (scores ≥70%)

Number of Students with
Moderate Effects (scores
between 50% - 69%)

PND
2/13
1/13
PEM
4/13
2/13
IRD
2/13
3/13
PDO2
1/13
3/13
Note. WRC = words read correctly per minute; PND = percentage of non-overlapping data; PEM
= percentage of date points exceeding the median; IRD = improvement rate difference; PDO2 =
pairwise data overlap squared.
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Table 18
Descriptive Statistics for Pretest and Posttest by Language Status
Variable
Max
ELL M
ELL SD ELL
NE M
score
Range
Pretest
PPVT-IVa
CTOPP
PSEG
LS
Word ID
Word Attack
Spelling

160
20
34
30
106
45
36

94.83
6.43
24.71
23.86
9.71
2.86
23.86

12.52
3.10
6.29
3.58
6.87
3.02
8.45

69-110
2-9
15-30
19-29
3-22
0-9
5-29

104.00
6.67
21.33
20.33
6.00
0.33
17.33

NE SD

NE Range

11.71
2.50
4.18
3.56
2.00
0.52
8.91

92-122
2-9
17-28
14-24
4-9
0-1
7-29

Posttest
CTOPP
20
9.86
4.63
2-15
8.67
4.23
1-13
PSEG
34
26.14
4.95
19-31
26.33
3.72
23-32
LS
30
27.43
2.64
22-30
27.00
1.41
25-29
Word ID
106
15.71
10.59
2-27
10.17
2.14
8-13
Word Attack 45
8.14
6.87
0-18
3.17
2.32
0-7
Spelling
36
26.71
4.23
18-30
22.33
4.46
17-29
Note. ELL = English language learner (n = 7); NE = native English-speaker (n = 6); PPVT-IV =
Peabody Picture Vocabulary Test IV (max standard score = 160); CTOPP = Comprehensive Test
of Phonological Processing (CTOPP) Blending Subtest (max raw score = 20); PSEG = Phoneme
Segmentation Test (max raw score = 34); LS = Letter Sound Identification including four
digraphs (max raw score = 30); Word ID= Woodcock Reading Mastery Test-Revised Word
Identification subtest (max raw score = 106); Word Attack= Woodcock Reading Mastery TestRevised Word Attack subtest (max raw score = 45); Spelling = Developmental Spelling Test
(max raw score = 36).
a
All scores are raw scores with the exception of PPVT-IV where standard scores are used.
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Table 19
Analysis of Pretest to Posttest Gain Scores for English Language Learners
Measure
Pretest M
Pretest
Posttest M
Posttest
Statistical tests
(SD)
Median
(SD)
Median
Paired-t (p, d)
Wilcoxon Z (p, r)
Sign-test Z (p, r)
CTOPP
6.43 (3.10)
8.00
9.86 (4.63)
11.00
2.489 (.047, .94)
1.997 (.046, .53)
1.225 (.219, .33)
PSEG
24.71 (6.29) 29.00
26.14 (4.95)
28.00
.669 (.529, .25)
1.156 (.248, .31)
1.225 (.219, .33)
LS
23.86 (3.58) 23.00
27.43 (2.64)
28.00
2.002 (.092, .76)
1.782 (.075, .48)
1.225 (.219. .33)
Word ID
9.71 (6.87)
9.00
15.71 (10.60)
20.00
2.128 (.077, .80)
1.693 (.090, .45)
.756 (.453, .20)
Word Attack
2.86 (3.02)
2.00
8.14 (6.87)
10.00
2.880 (.028, 1.09)
1.997 (.046, .53)
1.225 (.219, .33)
Spelling
23.86 (8.45) 27.00
26.71 (4.23)
28.00
1.619 (.157, .61)
1.897 (.058, .51)
1.225 (.219, .33)
Note. Data in bold were significant at the p < .05 level, d = Cohen’s d effect size, r = r effect size. CTOPP = Comprehensive Test of
Phonological Processing (CTOPP) Blending Subtest (max raw score = 20); PSEG = Phoneme Segmentation Test (max raw score =
34); LS = Letter Sound Identification including four digraphs (max raw score = 30); Word ID= Woodcock Reading Mastery TestRevised Word Identification subtest (max raw score = 106); Word Attack= Woodcock Reading Mastery Test-Revised Word Attack
subtest (max raw score = 45); Spelling = Developmental Spelling Test (max raw score = 36).
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Table 20
Analysis of Pretest to Posttest Gain Scores for Native English-Speakers
Measure
Pretest M
Pretest
Posttest M
Posttest
(SD)
Median
(SD)
Median

Statistical tests

Paired-t (p, d)
Wilcoxon Z (p, r) Sign-test Z (p, r)
CTOPP
6.67 (2.50)
7.50
8.67 (4.23)
9.50
1.826 (.127, .75)
1.581 (.114, .46)
.408 (.688, .12)
PSEG
21.33 (4.18) 20.50
26.33 (3.72)
24.50
3.024 (.029, 1.23)
1.992 (.046, .58)
1.225 (2.19, .35)
LS
20.33 (3.56) 21.00
27.00 (1.41)
27.00
4.450 (.007*, 1.82) 2.207 (.027, .64)
1.225 (.031, .35)
Word ID
6.00 (2.00)
5.00
10.17 (2.14)
10.00
3.571 (.016, 1.46)
1.997 (.046, .58)
1.225 (.219, .35)
Word Attack
0.33 (0.52)
0.00
3.17 (2.32)
3.00
3.400 (.019, 1.39)
2.032 (.042, .59)
1.789 (.062, .52)
Spelling
17.33 (8.91) 16.50
22.33 (4.46)
22.00
2.685 (.044, 1.10)
1.826 (.068, .53)
1.500 (.125, .43)
Note. Data in bold were significant at the p < .05 level and data in bold with an asterisk were significant at the p <.01 level, d =
Cohen’s d effect size, r = r effect size. CTOPP = Comprehensive Test of Phonological Processing (CTOPP) Blending Subtest (max
raw score = 20); PSEG = Phoneme Segmentation Test (max raw score = 34); LS = Letter Sound Identification including four digraphs
(max raw score = 30); Word ID = Woodcock Reading Mastery Test-Revised Word Identification subtest (max raw score = 106);
Word Attack = Woodcock Reading Mastery Test-Revised Word Attack subtest (max raw score = 45); Spelling = Developmental
Spelling Test (max raw score = 36).
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Table 21
CLS Descriptive Summary for English Language Learners
Students
Group 2

Group 1

Group 3

Hamsa

Josip

Shen

Daya

Karina

Philip

Aslan

14.8
(SD = 2.17)
DIBELS =
Intensive

27.2
(SD = 6.18)
DIBELS =
Core

17.2
(SD = 6.98)
DIBELS =
Intensive

21.1
(SD = 4.94)
DIBELS =
Strategic

16.6
(SD = 2.92)
DIBELS =
Intensive

1
(SD = 2.55)
DIBELS =
Intensive

1.3
(SD = 3.20)
DIBELS =
Intensive

32.2
(SD = 11.46)
DIBELS =
Core

52.8
(SD = 16.70)
DIBELS =
Core

38.1
(SD = 10.28)
DIBELS =
Core

37.4
(SD = 5.87)
DIBELS =
Core

38
(SD = 7.70)
DIBELS =
Core

16.5
(SD = 6.92)
DIBELS =
Intensive

32.2
(SD = 7.61)
DIBELS =
Core

Probe score
means
Baseline

Intervention

42.86
69.29
48.8
52
44
39
28
Maintenance (SD = 9.06)
(SD = 8.73)
(SD = 5.12)
(SD = 9.17)
(SD = 8.31)
--DIBELS =
DIBELS =
DIBELS =
DIBELS =
DIBELS =
DIBELS =
DIBELS =
Core
Core
Core
Core
Core
Core
Core
Note. CLS = correct letter sounds per minute. DIBELS scores: Intensive = 0-18, Strategic = 19-24, Core = 25 and above.
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Table 22
CLS Descriptive Summary for Native English-Speakers
Students
Group 1

Group 3

Group 2

Nick

Sam

5.6
(SD = 5.32)
DIBELS =
Intensive

19.4
(SD = 3.13)
DIBELS =
Strategic

20.1
(SD = 7.74)
DIBELS =
Strategic

28.1
(SD = 7.34)
DIBELS =
Core

Trevor

Stephen

Leah

Marcus

6.9
(SD = 9.29)
DIBELS =
Intensive

1.8
(SD = 3.56)
DIBELS =
Intensive

6.5
(SD = 3.23)
DIBELS =
Intensive

9.6
(SD = 8.32)
DIBELS =
Intensive

42.3
(SD = 8.52)
DIBELS =
Core

27.8
(SD = 12.37)
DIBELS =
Core

25
(SD = 5.78)
DIBELS =
Core

25.3
(SD = 4.75)
DIBELS =
Core

Probe score
means
Baseline

Intervention

28
45.43
54
51.8
35
25
(SD = 7.87)
(SD = 8.24)
(SD = 8.51)
(SD = 5.07)
--DIBELS =
DIBELS =
DIBELS =
DIBELS =
DIBELS =
DIBELS =
Core
Core
Core
Core
Core
Core
Note. CLS = correct letter sounds per minute. DIBELS scores: Intensive = 0-18, Strategic = 19-24, Core = 25 and above.
Maintenance
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Table 23
WRC Descriptive Summary for English Language Learners
Students
Group 1

Group 2

Group 3

Hamsa

Josip

Shen

Daya

Karina

Philip

Aslan

0
(SD = 0)
DIBELS =
Intensive

5.4
(SD = 1.67)
DIBELS =
Core

2.44
(SD = 1.67)
DIBELS =
Core

1.78
(SD = 1.72)
DIBELS =
Strategic

2.11
(SD = 1.76)
DIBELS =
Core

0
(SD = 0)
DIBELS =
Intensive

0
(SD = 0)
DIBELS =
Intensive

6.57
(SD = 6.1)
DIBELS =
Core

6.64
(SD = 4.8)
DIBELS =
Core

2.67
(SD = 1.87)
DIBELS =
Core

7.17
(SD = 5.75)
DIBELS =
Core

0.83
(SD = 1.85)
DIBELS =
Intensive

0
(SD = 0)
DIBELS =
Intensive

0
(SD = 0)
DIBELS =
Intensive

Probe score
means
Baseline

Intervention

13.71
20.29
2
17.6
1.4
0
0
(SD = 2.69)
(SD = 2.63)
(SD = 1.22)
(SD = 2.97)
(SD = 1.95)
--DIBELS =
DIBELS =
DIBELS =
DIBELS =
DIBELS =
DIBELS =
DIBELS =
Core
Core
Core
Core
Strategic
Intensive
Intensive
Note. WRC = words read correctly per minute. DIBELS scores: Intensive = 0-18, Strategic = 19-24, Core = 25 and above.
Maintenance
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Table 24
WRC Descriptive Summary for Native English-Speakers
Students
Group 1

Group 2

Nick

Sam

0
(SD = 0)
DIBELS =
Intensive

0
(SD = 0)
DIBELS =
Intensive

0
(SD = 0)
DIBELS =
Intensive

0.29
(SD = 1.07)
DIBELS =
Intensive

Trevor

Group 3
Stephen

Leah

Marcus

0.33
(SD = 0.71)
DIBELS =
Intensive

0
(SD = 0)
DIBELS =
Intensive

0.15
(SD = 0.38)
DIBELS =
Intensive

0.08
(SD = 0.28)
DIBELS =
Intensive

0.08
(SD = 0.29)
DIBELS =
Intensive

0.42
(SD = 0.69)
DIBELS =
Intensive

4.92
(SD = 3.26)
DIBELS =
Core

1.5
(SD = 1.38)
DIBELS =
Strategic

Probe score
means
Baseline

Intervention

0
0.14
0.2
0
5
0
(SD = 0)
(SD = 0.38)
(SD = 0.45)
(SD = 0)
--DIBELS =
DIBELS =
DIBELS =
DIBELS =
DIBELS =
DIBELS =
Intensive
Intensive
Intensive
Intensive
Core
Intensive
Note. WRC = words read correctly per minute. DIBELS scores: Intensive = 0-18, Strategic = 19-24, Core = 25 and above.
Maintenance
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Table 25
CLS Non-Overlap Methods for All Students by Language Status
Student
CLS PND
CLS PEM
ELLs
Hamsa*
79%
93%
Josip*
86%
93%
Shen*
75%
100%
Daya*
100%
100%
Karina*
100%
100%
Philip*
92%
92%
Aslan*
100%
100%

CLS IRD
79%
86%
78%
100%
100%
92%
100%

CLS PDO2
78%
89%
91%
100%
100%
84%
100%

NE
Nick
71%
100%
80%
89%
Sam
64%
93%
53%
71%
Trevor
100%
100%
100%
100%
Stephen
100%
100%
100%
100%
Leah
100%
100%
100%
100%
Marcus
67%
100%
84%
93%
Note. ELLs = English language learner; NE = native English-speakers; CLS = correct letter
sounds per minute; PND = percentage of non-overlapping data; PEM = percentage of date points
exceeding the median; IRD = improvement rate difference; PDO2 = pairwise data overlap
squared.
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Table 26
CLS Non-Overlap Summary for All Participants by Language Status
Non-Overlap Method
Number of Students with Large
Number of Students with Moderate
Effects (scores ≥70%)
Effects (scores between 50% - 69%)
ELLs
NEs
ELLs
NEs
PND
7/7
4/6
-2/6
PEM
7/7
6/6
--IRD
7/7
5/6
-1/6
PDO2
7/7
6/6
--Note. ELLs = English language learners; NEs = native English speakers; CLS = correct letter
sounds per minute; PND = percentage of non-overlapping data; PEM = percentage of date points
exceeding the median; IRD = improvement rate difference; PDO2 = pairwise data overlap
squared.
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Table 27
WRC Non-Overlap Methods for All Students by Language Status
Student
WRC PND
WRC PEM
ELLs
Hamsa*
79%
79%
Josip*
29%
50%
Shen*
0%
50%
Daya*
50%
83%
Karina*
8%
17%
Philip*
0%
0%
Aslan*
0%
0%

WRC IRD
79%
30%
31%
64%
53%
0%
0%

WRC PDO2
62%
21%
24%
65%
2%
0%
0%

NE
Nick
0%
0%
0%
0%
Sam
7%
7%
0%
1%
Trevor
0%
8%
0%
0%
Stephen
33%
33%
0%
11%
Leah
83%
100%
83%
95%
Marcus
42%
75%
67%
52%
Note. ELLs = English language learners; NE = native English-speakers; WRC = words read
correctly per minute; PND = percentage of non-overlapping data; PEM = percentage of date
points exceeding the median; IRD = improvement rate difference; PDO2 = pairwise data overlap
squared.
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Table 28
WRC Non-Overlap Summary for All Participants by Language Status
Non-Overlap Method
Number of Students with Large
Number of Students with Moderate
Effects (scores ≥70%)
Effects (scores between 50% - 69%)
ELLs
NEs
ELLs
NEs
PND
1/7
1/6
1/7
-PEM
2/7
2/6
2/7
-IRD
1/7
1/6
2/7
1/6
PDO2
-1/6
2/7
1/6
Note. ELLs = English language learners; NEs = native English speakers; WRC = words read
correctly per minute; PND = percentage of non-overlapping data; PEM = percentage of date
points exceeding the median; IRD = improvement rate difference; PDO2 = pairwise data overlap
squared.
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Table 29
Correlation Matrix for Receptive Vocabulary and Gain Scores
PPVT-IV
CTOPP
PSEG
LS
Word ID
Word Attack Spelling
PPVT-IV
1
CTOPP
.908
1
PSEG
.878
.445
1
LS
-.321
.523
.775*
1
Word ID
.180
.482
.555
.252
1
Word Attack
.072
.391
.373
.072
.964**
1
Spelling
-.234
.018
.473
.523
.373
.336
1
Note. PPVT-IV = Peabody Picture Vocabulary Test IV (max standard score = 160); CTOPP = Comprehensive Test of
Phonological Processing (CTOPP) Blending Subtest (max raw score = 20); PSEG = Phoneme Segmentation Test (max
raw score = 34); LS = Individual Letter Sound and Digraph Identification (max raw score = 30); Word ID = Woodcock
Reading Mastery Test-Revised Word Identification subtest (max raw score = 106); Word Attack = Woodcock Reading
Mastery Test-Revised Word Attack subtest (max raw score = 45); Spelling = Developmental Spelling Test (max raw
score = 36).
* Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed).

Figure 1
Participant Selection Process
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Kindergarten teachers recommended 32
students for inclusion
School A (n = 21) and School B (n = 11)

School A
Consent letters for screening sent home
(n = 21; ELL = 13; NE = 8)

School B
Consent letters for screening sent home
(n = 11; ELL = 6, NE = 5)

Consent letters for screening signed and
returned at School A
(n = 16; ELL = 9, NE = 7)

Consent letters for screening signed and
returned at School B
(n = 6; ELL = 3, NE = 3)

22 kindergarten students screened
Spring 2014

6 excluded due to:
Above Grade Level Word Reading
(School A = 2; School B = 3)
Moved
(School A = 1)

16 students eligible for study (School A = 13; School B =3)
Decision to implement study only at School A
Students selected for participation Fall 2014 (n =13)

Consent letters for study participation
sent home (n = 13)

Consent letters for study participation
signed and returned (n = 13)

Three groups of first grade students formed Fall 2014

Group 1 (n = 4)
ELL = 2
NE = 2

Group 2 (n = 5)
ELL = 3
NE = 2

Group 3 (n = 4)
ELL = 2
NE = 2
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Group 1

Group 1

Baseline

Intervention

Group 2

Group 2

Baseline

Intervention

Group 3

Group 3

Baseline

Intervention

Figure 2
Standard multiple-baseline-across-participants design
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Group 1
Baseline
(5 probes)

Group 1 Intervention

Group 1
Pretest

Group 2
Baseline (9 probes)

Group 1
Posttest

30 lessons with 14 probes

Group 2 Intervention

Group 2
Pretest

Group 3
Baseline (13 probes)

Group 1
Maintenance
(7 probes)

28 lessons with 12 probes

Group 3
Pretest

Figure 3
Multiple-baseline-across-participants design used in current study

Group 3 Intervention
26 lessons with 12 probes

Group 2
Posttest

Group 2
Maintenance
(5 probes)

Group 3
Posttest

Group 3
Maintenance
(1 probe)
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Figure 4
CLS for All Groups

Maintenance

Note. An asterisk denotes that the student is an English language learner.

Figure 5
WRC for All Groups

Baseline

Note. An asterisk denotes that the student is an English language learner.
Students with scores of all zeroes may not be visible.
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Figure 6
CLS Probe Score Means by Small Groups

Note. DIBELS scores: Intensive = 0-18, Strategic = 19-24, Core = 25 and above.
Group 1 had 5 baseline probes, 14 intervention probes, 7 maintenance probes;
Group 2 had 9 baseline probes, 12 intervention probes, 5 maintenance probes;
Group 3 had 13 baseline probes, 12 intervention probes, 1 maintenance probe.
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Figure 7
WRC Probe Score Means by Small Groups

Note. DIBELS scores: Intensive = 0, Strategic = 1, Core = 2 and above.
Group 1 had 5 baseline probes, 14 intervention probes, 7 maintenance probes;
Group 2 had 9 baseline probes, 12 intervention probes, 5 maintenance probes;
Group 3 had 13 baseline probes, 12 intervention probes, 1 maintenance probe.
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Figure 8
Individual Spelling Scores for English Language Learners and Native English-Speakers
ELL Indivdual Spelling Pretest Scores
35
30
25
20
15
10
5
0
Hamsa

Josip

Shen

Daya

Karina

Philip

Aslan

Note. ELL = English language learner (n = 7).

NE Individual Spelling Pretest Scores
35
30
25
20
15
10
5
0
Nick

Sam

Trevor

Stephen

Note. NE = native English-speaker (n = 6).

Leah

Marcus
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APPENDIX H
Calculations for Non-Overlap Methods
One set of hypothetical scores are used for all four non-overlap methods for comparison
purposes.
Percentage of non-overlapping data (PND)
1. On a graph, draw a straight line from the highest data point during the baseline phase
through the intervention data points.
2. Count the points above the line. They are considered non-overlapping data points.
3. Divide the non-overlapping data points by the number of data points in the intervention
phase.
4. Multiply by 100.
Example:

PND
12

PND = 6/7 = 0.857

10

0.857 * 100 = 85.7%

8
6
4
2
0
1

2

3

4

5
Baseline

6

7

8
Intervention

9

10

11

12
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Percentage of data points exceeding the median (PEM)
1. Find the median data point in the baseline phase.
2. Draw a line from the median point in the baseline phase through the intervention data
points.
3. Count the points in the intervention phase above the line.
5. Divide the number of points above the line by the number of data points in the
intervention phase.
4. Multiply by 100.
Example:

PEM
12

PEM = 7/7 = 1

10

1 * 100 = 100%

8
6
4
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Improvement rate difference (IRD)
1. Count the number of “improved data points” in the baseline phase. An improved data
point in the baseline phase is defined as any point which ties or exceeds any data point in
the intervention phase.
2. Count the number of “improved data points” in the intervention phase. An improved data
point in the intervention phase is defined as any data point which exceeds all data points
in the baseline phase.
3. Eliminate data overlap by identifying the minimum number of data points that need to be
removed so that there would be no overlap on the graph. Removal should be balanced
between the baseline phase and the intervention phase.
4. Divide the number of data points improved by the number of data points originally in the
baseline phase to find the improvement rate (IR) for baseline.
5. Divide the number of data points improved by the number of data points originally in the
intervention phase to find the IR for intervention.
6. Subtract the baseline IR from the intervention IR.
7. Multiply by 100.
Example:

IRD

Data points removed
from baseline: 0/5

12
10

Data points removed
from intervention:
1/7 (4 was removed)

8
6

6/7 – 0/5 = .857

Overlap Zone

4

IRD = .857 * 100 =
2
0
1

2

3

4

5
Baseline

6

7

8

9

10

Intervention

Note. IRD can also be computed using a web-based
“single case research” calculator designed by Vannest,
Parker, and Gonen (2011) as shown in the bottom right
corner. http://www.singlecaseresearch.org/calculators/ird

11

12
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Pairwise data overlap squared (PDO2)
1. Identify the intended change desired (increase or decrease).
2. Each data point in baseline must be considered. For each datum in baseline, the number
of data points in the intervention phase that are higher are counted (pairwise comparison).
This process is repeated for each data point in the baseline phase.
3. All of the higher intervention data points from the pairwise comparison are then summed.
4. Count the total number of data points in the baseline phase.
5. Count the total number of data points in the intervention phase.
6. Multiply the counts from Steps 4 and 5 to determine the number of pairwise comparisons.
7. Divide the sum of the higher points (Step 3) by the total number of pairwise comparisons
(Step 6).
8. Square the quotient.
Example:

PDO2

PDO2 steps

12

1.
2.
3.
4.
5.
6.
7.
8.

10
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Increase
7, 7, 7, 6, 7
7+7+7+6+7 = 34
5
7
5 * 7 = 35
34/35 = .9714
.97412 = 94.3%
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